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Abstract

Background: Hepatitis B and C viruses are the leading causes for global morbidity and mortality of viral hepatitis.
According to the world health organization report, globally an estimated 257 million and 150 million people are
living with chronic HBV and HCV respectively. The risk of these infectious blood borne pathogens are highest on
the health care settings and the health care workers or people who work in the field of medicine are at highest risk
for these infections. In Ethiopia, although reports showed that more than 60% of chronic liver disease and up to 80%
of hepato-cellular cancers have occurred due to hepatitis B and C viral infections, still there is limited surveillance
data regarding the impacts of these infectious pathogens among the health care workers and the impact of hepatitis
was totally neglected among the traditional healers. So far in Ethiopia, very limited studies were conducted to show
the prevalence and risk factors of hepatitis among allopathic health care workers. Yet, no studies have been
conducted to show the burdens of hepatitis and risk factors among traditional healers. Therefore, further studies
should be conducted to show the impact of hepatitis among the healers alongside the aliphatic health care workers.
Objective: the aim of this study was to assess the sero-prevalence and associated risk factors of hepatitis B and C
among the health care workers and the traditional healers at selected study sites of Kolfe-Keraniyo sub city Addis
Ababa Ethiopia.

Method: An institution based cross-sectional study was conducted from the study period of November,
2017toJanuary; 2019.Study participants were selected using a multi-stage sampling technique. A multi-item
standardized questioner was used to collect data on the demographic information and potential risk factors for
hepatitis B and C. Five to ten milliliters of blood was collected from each study participants for sero-prevalence
study. The serum from each study participants was screened for hepatitis B surface antigen and anti-hepatitis C
antibody by using rapid screening test kits. All positive samples for hepatitis B surface antigen had confirmed for the
presence of hepatitis B envelop antigen (HBeAg) and hepatitis B nucleic acid (DNA)by laboratory test method of
enzyme linked immunosorbant assay (ELISA).In addition, al hepatitis C positive samples had confirmed for the
presence of hepatitis C nucleic acid (HCV-RNA) by enzyme linked immunosorbant assay test method. Finaly,
collected data were entered into Epi-Data 3.1” software and analyzed by statistical software program SPSS version
20.0 (SPSS, Chicago, IL, USA).

Results: in the study period, 248 (95.4% response rate) study participants had administered the questioner properly
and gave blood for sero-prevalence study. The overall prevalence rate for of HBV was 2.8 % (Cl= 0.7-5.4%) and for
HCV was 0.8 % (Cl=0.3-1.9%). Most (82.8%) study participants had good knowledge of hepatitis B and C
transmission and preventive strategies. However, only 64% of participants had positive risk perception (attitude) and
only 43% of the study participants had good hepatitis preventive practice. The overal prevalence rate for
occupational was 56% among participants with in the past three years. Exposure for blood, body fluids, needle stick
and sharp injuries were 79%, 56%, 27% and 63% respectively. Among al, only 155(62.5%) study participants had a
history of anti hepatitis B vaccination and only 65 (25% of the total) was fully vaccinated. Generaly, we find the
risk factor analysis for hepatitis C was very difficult since its” sero-prevalence was too small. However, lengths of
working time per week (COR= 9.1 p<0.043), non-compliance to safety measures (COR=9.55 P< 0.038), needle
stick injuries (COR= 7.22, P<0.02) and absence of HBV vaccination history (COR= 10.62, P< 0.03) were found to
be significantly associated with hepatitis B sero-positivity on univariate analysis. Finally, absence of history of
vaccination remains the only significant (AOR= 9.2, P<0.02) predictor risk factor for hepatitis B infection after
removing cofounding risk factors on multivariate logistic regression analysis.

Conclusion and recommendation: despite having good knowledge of hepatitis transmission and preventive
measures, hepatitis risk perception (attitude) of the study participants and their hepatitis preventive practices were
not good. Frequencies of occupational exposures were high yet the immunization coverage and the infection
prevention training coverage were poor. Our study revealed like the allopathic health workers the risk of hepatitisis
high. These all shortcoming indicate the need for regular infection prevention trainings, enhanced immunization
coverage and inclusive health policy targeting the traditional healers.

Keywords: Attitude, Healthcare Worker s, Hepatitis B, Hepatitis C, Knowledge, Sero-prevalence
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Chapter one- Introduction

1.1 Background

Viral hepatitis is an inflammatory disease of the liver and it is a global public health problem.
Five types of viruses are the main causes of viral hepatitis including hepatitis A (HAV), B
(HBV), C (HCV), D (HDV) and E (HEV) viruses. Among all Hepatitis viruses, hepatitis B and C
account for more than 96% of global viral hepatitis burden and they are the leading causes for
deaths due to liver cirrhosis and liver cancer (hepato-cellular carcinoma) around the world
(WHO, 2012; CDC, 2013). According to WHO report, globally an estimated 257 million and
150 million people were living with chronic HBV and HCV infections, respectively, and an
estimated 1.34 million people died due to these blood-borne infections in 2015 (WHO, 2017).
The burden of hepatitis B and C infection is highest in the developing world; and developing
countries especially the African and Western Pacific regions accounted for more than 68% of the
global burdens of these infections (Lemoineetal ., 2015; WHO, 2017).

The risks of HBV and HCV are highest in the health care settings; and heath care workers
(HCWs) are the most at-risk groups to contracting hepatitis through their occupational
contamination. HCWs are frequently exposed to occupational blood-borne pathogens like
hepatitis either through mucosal contamination of infectious material through the eye or the
mouth or through percutaneous roots of contaminated needle stick or sharp injuries (Deuffic et
al., 2011). Needle stick and sharp injuries are the common mistakes of negligence and the
frequently reported risk factors for most HCWs around the world. According to the WHO’s
report, among 36 million HCWs around the worldwide, approximately 3 million HCWSs receive
an injury with an occupational instrument per year (WHO, 2016). As aresult, each year around 2
million and 1 million HCWs are exposed to hepatitis B and C viruses, respectively (Coppola et
a., 2016).

Like the alopathic HCWs, the risk of hepatitis is higher among traditional healers (THs) since
they are also providing community health care services particularly in the developing world. The
risk of hepatitis transmission from the patient to the healers largely depends on the awareness of
the healers about hepatitis, their preventive practice and frequencies of infected blood exposures
through their healing practice. The mostly known healing practices among THs are; ord
administration of herbs, healing by injection of herbal juices, using herba ointments on the
subcutaneous cuts of the skin and spiritual healing (Peters et al, 2004; Wojcicki et al, 2007).



Since injection and application of herbs on subcutaneous skin cuts are among the healing
practice used by THs, they most likely have a significant chance to be exposed for hepatitis virus
infections (Audet et al, 2016). However, Occupationa hazards associated with traditional healers
have got scant attention and neglected in the nationa health policies of governments in most
developing countries (Khan et al., 2017; Audet et al, 2014).

HBV is a vaccine preventable but a well-recognized occupational risk for health care workers.
The risk of contracting hepatitis B largely depends on the natural or vaccine induced immunity
of the HCW; and it was estimated at up to 30% in susceptible HCWs without adequate hepatitis
B vaccination (Deuffic et al., 2011; CDC, 2006). In addition, the ability of HBV to be
transmitted in the absence of visible blood and its ability to remain infectious on environmental
surfaces for at least 7 days increased the risk among HCW (Deuffic et a., 2011; Bond €t dl.,
1981). Hepatitis C virus (HCV) is aso a potential occupational threat for health care workers and
the risk of HCV infection among exposed health care workers. In fact some reports estimated up
to 10.3% of HCW contract HCV after needle-stick injuries or parenteral contamination with
HCV-RNA positive blood from a patient with chronic infection (CDC, 2006).

The reason for HCWs especially in the developing world to be at highest risk for occupational
HBV and HCV infection is because of highest prevalence of such diseases in the genera
population, and they are working in a situation where there are very limited accessibilities of
preventive resources (Lemoineetal.,2015). In Ethiopia, athough reports had shown that more
than 60% of chronic liver disease and up to 80% of hepato-cellular cancers have occurred due to
hepatitis B and C viral infections (Tsega, 1977; Bane et a, 2014) and Ethiopiais classified under
the WHOs’ geographical regions of intermediate to hyper endemic viral hepatitis (WHO,
2013),there is till limited surveillance data regarding the burdens of HBV and HCV infection
among HCWs.Although previous limited studies were conducted to show the prevalence and risk
factors of HBV among allopathic HCWSs, no studies have been attempted to show the burdens
and risk factors of HBV and HCV infection among the traditional healersin Ethiopia.



1.2 Statement of the problem

Health care workers are defined to be all people who are engaged in health promoting actions
and their primary intent is to enhance the health of the communities. Regardless of this, the issue
of their protection from the risks of occupationa infectious pathogens has been undermined in
most countries; and they are often expected to sacrifice their own well-being for the sake of their
patients. As a result, HCWs in most countries are subjected to work in unsafe working
conditions, which leave them exposed to different kinds of occupational infectious diseases.
According to occupational safety and health (OSHA), an estimated 5.6 million HCWs in the
health care industry are at risk for occupational blood-borne infections including HIV, HBV and
HCV (OSHA, 2013).

Despite the fact that the standard safety protocol s has been made available for the HCWs since
ever 1991 (OSHA, 2013), percutaneous exposures of needle stick and sharp injuries are still the
most potential sources of exposure for occupational infectious pathogens among most HCWs
around the world (Antoon et al., 2010; OSHA, 2013). According to Priiss-Ustiin et al. (2005),
globally each year an approximate 3 million HCWs are experiencing percutaneous exposure to
blood-borne viruses (BBVs). Consequently, 16,000 HCV, 66,000 HBV and 200 to 5000 HIV
infections are estimated to occur annually among the HCWs around the world. In addition,
Occupational transmission of infectious diseases is responsible for an estimated 320 000
deaths/year among the HCWs worldwide (Driscolletal, 2005).

The adverse outcomes of work-related injuries are indicated to be highest among low-income
countries particularly in the sub Saharan African and Middle East countries, where the
prevalence of such diseases are highest but accessibilities of preventive resources are very
limited (Simonsen et al., 1999; Priss et al., 2005). These adverse outcomes of unsafe workplace
injuries affect the healthcare organizations of these countries by creating financial difficulties
and a reduced ability to provide health services due to shortages of man power. Previous reports
had shown occupational infectious diseases caused severe work force crisis in the heath care
settings especialy in Africaand Asia (Clarke, et al, 2002; Lemoine et al., 2015).

The HCWs especially in the developing world are indicted to be at higher risk for contracting
hepatitis by virtue of their occupational exposure. The issues of HCWSs’ protection have got less
attention by the local governments of such countries and the strategic support from the
international organizations is less to access protective materials for the HCWs in developing



countries, despite the highest prevalence of hepatitis in the general population (Elseviers et al.,
2014; Simonsen et a., 1999). As aresult, regardless of the fact that about 95% of HBV infection
is preventable through immunization (CDC, 2006), most HCWs in the developing world are still
shown to be at risk due to lack of preventive vaccine. For example, amost 40-65% of HBV
infection occurred in India due to occupational contamination among unvaccinated HCWs
(Elseviers et a., 2014; Simonsen et al., 1999). In Ethiopia, athough recent studies have shown
that more than 60% of chronic liver disease and up to 80% of hepato-cellular cancers have
occurred due to hepatitis B and C infections (Tsega, 1977; Bane et a, 2014), the issues of HCWs
protection from occupational risks of blood borne pathogens has got little attention, and is
neglected in the national health policy of priorities (Seid, 2005; Belyhun et al, 2016; Shiferaw et
a., 2016). Asaresult, most HCWsin Ethiopia are still shown to be at risk for occupational HBV
infection due to lack of protective vaccine (Akalu et al, 2016; Desalegn and Gebreselasie, 2013),
and the country ranks the least regarding this issue among the sub Saharan African countries
(Malewez et a., 2017) despite the fact that anti-HBV vaccination was introduced in the EPI
program of the country since the last thirteen years in 2007 (Shiferaw et a., 2012; FMOH, 2010).

Beyond the above mentioned challenges, poor awareness of the communities about the disease
and their health seeking behaviors were indicated to be an important influencing factor to
increase the burden of hepatitis on the health care settings of these countries (Lemoine et al.,
2015; Khan et d., 2017). Although hepatitis is common in the general population, most people
in the developing world have little awareness about hepatitis etiology and its ways of
transmission. In addition, most of them were unaware of availability of treatment option from
modern medicine. Consequently, more than 80% of people in developing world have relayed on
local traditional herbalists to get medical remedies for hepatitis (Khan et al., 2017; Siddiqui,
2011). In this regard, the healers’ knowledge of hepatitis and their traditional healing practices
have a greater impact on the transmission and complication of the disease through hepato-toxic
treatment. In addition, the healers’ knowledge of hepatitis transmission and preventive ways is
indicated to be an influencing factor to prevent the risks of hepatitis among them, in the
communities and retrospectively on the health care settings (Koura et a., 2016; Audet et al.,
2016; Pirani et al., 2015; Leonard, 2000). However, occupational hazards associated with the
healers have got scant attention and neglected in the national health policies of governments in
most developing countries (Khan et al., 2017; Audet et al, 2014).



In Ethiopia, Hepatitis is traditionally known as “Yewofe Beshita” by most of the communities
and the name of the disease is considered asiif it was transmitted by Bat. Many people still do not
believe hepatitis (“Yewofe Beshita”) to be communicable and did not even know the availability
of modern medicine to treat the disease. As aresult, most of them go to traditional healers to get
medical remedies (Hannah and Mengist, 1998; Richard and Teferedegne, 1996). However, there
is no still evidence-based data that shows how far the medication used by THs is effective, how
far the healing practice of THs is based on the scientific knowledge of hepatitis identification,
and to what extent they are protected from occupational risks of hepatitis. Some previous studies
in Ethiopia had shown a tremendous knowledge gap among the THs with regard to hepatitis
etiology and they were indicated as important factor for the complications of the disease through
their hepato-toxic medications that contains bat meat, rat feces and alcohol to treat hepatitis
(Richard and Teferedegne, 1996; Hodes, 1997; Hannah and Mengist, 1998). Therefore, further
studies should be conducted to assess how far the healing practices of the healers is based on the
scientific knowledge of hepatitis identification and to what extent the healers are protective
against hepatitis in Ethiopia.

Lack of documentation and surveillance data was the other frequently mentioned challenges for
not being able to determine the impacts of hepatitis among the HCWs in most developing
countries (Simonsen et a., 1999; Pruss et al., 2005). Despite the fact that Ethiopia was classified
under the geographical regions of intermediate to hyper endemic vira hepatitis, the country is
still known to have poor surveillance system and national strategy for the control of viral
hepatitis (WHO, 2013). In Ethiopia, very limited studies have been conducted to show HBV and
HCB sero-prevalence among the allopathic HCWs. However, no such previous studies have been
conducted to show the impacts of HBV and HCV infection among both herbalists and the
allopathic HCWs. Therefore, this study which was aimed to determine the magnitudes of HBV
and HCB sero-prevaence on both herbalists and the allopathic HCWs is hoped to be helpful to
give insight regarding the prevalence of HBV and HCV among these professional groups and to
trace the predisposing risk factors associated with the two infections among these professional
groups.



1.3 Significance of the study

So far most studies in Ethiopia had been conducted to investigate the prevalence, the potential
risk and the ultimate impacts of hepatitis among the allopathic HCWs. However, occupationa
risk of hepatitis among the traditional healers has got scant attention and neglected in the
national health policy of Ethiopia. Despite the fact that the practice of traditional healing is most
common in the country and most people relayed on them to get medical remedies, the roles of
the healers in controlling communicable diseases in the community has been neglected for many
years. If the infection intervention measure is to be effective in the control of communicable
diseases in the community, atargeted study towards the healers is mandatory.

In Ethiopia, Several studies on the field of traditional medicine consisted mostly in the ethno
botanical studies or ethno-pharmacological plants used by the healers for the treatment of
hepatitis. However, no studies have been conducted to show the potentia risks of HBV and HCV
among the healers, investigate how far the healing practice of the healers is based on the
scientific knowledge of hepatitis; to what extent they are protected against the disease and the
role of the healers in the infection intervention activities to prevent the potential risks of hepatitis
among them and in the community.

Therefore, the outcome of the study, which aimed to assess the potential risks of HBV and HCV
among the traditional healers and the allopathic HCWSs, is hoped to have great importance in
highlighting the potential risks of HBV and HCV among the THs as compared to the allopathic
HCWs, to show the current images of the healers’ knowledge, attitude and practice to protect
themselves from the potential risks of these infectious diseases and highlighting the roles of the
healers in controlling the spread of the disease in the communities. In addition, the study
outcomes would be used as a baseline data for further surveillance study in related field.
Furthermore, we hope that the study outcomes would have a great importance for the
government health policy makers to deal with and set an inclusive infection intervention health

policy towards the traditional healers.



Chapter two- Literature Review

2.1 Natural History and Pathogenesis of Hepatitis B and C virus
|. Hepatitis B virus (HBV)

Hepatitis B virus (HBV) is an enveloped DNA virus in Hepadnaviridae family which is the
most infectious and the leading causes for global morbidity and mortality of viral hepatitis
(Ganem and Varmus, 1987). HBV is mainly transmitted through infected blood, semen, and
other body fluids from a person infected with the disease primarily through unprotected sex,
vertically from an infected mother to a child, unsafe injection in multiple drug users, traditional
tattooing practice and contaminated needle stick and sharp injuries (WHO, 2012).

The severity of HBV infection ranges from acute symptomatic inflammation of the liver
(jaundice) to asymptomatic chronic liver cirrhosis or Hepato-cellular carcinoma (HCC). Since
chronic HBV is asymptomatic, majority of people are unaware of their HBV infection. Between
20% and 30% of those who become chronically infected will develop the worst stages of liver
cirrhosis or hepato-cellular carcinoma (HCC). Consequently, an estimated 650 000 people die
annually due to chronic hepatitis B (Beasley et a. 1981; WHO, 2015).

Laboratory Diagnosis of HBV Infection; HBV has different serological markers which appear
at each clinical stages of HBV infection and the sero-status of individuals who had been infected
with HBV is confirmed by the laboratory detection of HBV serological markers in the blood
sample. For example;

Detection of Hepatitis B surface antigen (HepBsAQ): Usually used as screening test for acute
and chronic HBV infection. Sometimes, this test may not confer the rea infection of HBV,
because the test can aso be positive due to vaccination (WHO, 2015).

Detection of antibodies for HBV surface antigen: this screening test used to detect the
patient’s antibody that produced either in response to the viral antigen or synthetic vaccine of
HepBsAg. Therefore, additional confirmatory tests should be run to check whether the antibodies
are produced due to HBV infection or vaccination (WHO, 2015; Schryver et al., 2010).
Screening test for Hepatitis B core antibody (HepBcAD): Thisis an antibody against Hepatitis
B core antigen which remainsin the serum for life-long (whether or not they clear the virus) after
HBV. So, this screening test can be used when the level of HBsAg isin undetectable level during
the window period and to confirm whether HBSAg positivity is due to the real infection or
vaccination (WHO, 2015).



Screening test for Hepatitis B e antigen (HepBeA(g): Hepatitis B e antigen isaprotein which is
expressed when the virus is replicating at a high level and it is often found in patients who have
abnormal LFTs and chronic Hepatitis (WHO, 2015; Schryver et al., 2010).

Hepatitis B PCR: Usually used as a confirmatory test for HBV infection. PCR or polymerase
chain reaction is a very sensitive method used to detect Hepatitis B DNA in the serum sample. It
iseither qualitative(Schryver et a., 2010; Tuttleman et al., 1986).

Preventive Measures for HBV infection: HBV infection can be prevented through vaccination;
and a recombinant DNA-derived vaccine has been available since 1997 (WHO, 2017). The
primary hepatitis B immunization series conventionally consists of three doses of vaccines that
are administered sequentially at a start, one month later after the first vaccination and 6 months
later after the second vaccination (0, 1 and 6 months) as WHO’s standard schedule of
vaccination(WHO, 2015). Furthermore, HBV infection is prevented by avoiding any ways of
predisposing risk factors for the transmission of HBV infection.

Treatment options for HBV infection: Concerning treatments options of HBV infection,
currently different antiviral drugs(e.g., tenofovir, entecavir) are approved for the treatment of
chronic HBV in high-income countries and they are shown to be efficient(WHO, 2017).
However, acute HBV infection is recovered with no lasting liver damage and it is rarely fatal
(WHO, 2015).

II. HepatitisC

Hepatitis C virus (HCV) is a single-stranded positive-sense RNA virus in the Flaviviridae family
which is aso the most infectious and the leading causes for the global burdens of chronic
hepatitis (WSDH, 2016). HCV is transmitted through contamination of infected blood and body
fluids mainly through sharing of contaminated needles or sharps, unsafe sexual practice with an
infected person and vertically from infected mother to a child. Injecting drug users, Men who
have sex with men and HCWs in health care settings are the most at-risk populations for HCV
infection (CDC, 2001). HCV can cause both acute and chronic infection but detection of newly
acquired acute infection is very difficult because only a very small proportion of acute cases
appear to manifest a clinical illness (WSDH, 2016). As a result, most people who have recently
become infected with HCV are not aware of being infected and don’t seek medical care as soon

as possible for acute hepatitis C infection. Consequently, 75%-85% of newly infected persons



develop chronic hepatitis C infection of liver cirrhosis or hepato-cellular carcinoma (WSDH,
2016; CDC, 2001).

Laboratory diagnosis of HCV infection: The serological status of a person with acute HCV
infection is revealed by the laboratory detection of HCV serological markers in the blood
sample. Different serological tests have been developed since the virus’s isolation in the late
1989 during which detection of anti- HCV antibody test was discovered (Choo et a., 1989). The
antibody tests contain antigens derived from the conserved parts of the HCV genome and First-
generation EIAs were devel oped based on the detection of antibodies to a part of the HCV C100
antigen (McFarlane et al., 1990). But due to its high false positivity rates and less sensitivity,
second-generation EIAs which incorporated structural antigens of HCV in addition to the C100
antigen, was developed with improved sensitivity and specificity (McFarlane et a., 1990;
Watson et a 1992). The third generation ELAs of RIBA2 system, which incorporated four
different recombinant HCV antigens, was also developed to increase test sensitivity and reduce
false positive rates (McFarlane et a., 1990; Watson et a 1992). Beside this screening antibody
test, detection of HCV RNA antigen typically by reverse transcriptase (RT-PCR), in sSitu
hybridization, and branched DNA amplification assays are used as a confirmatory HCV antigen
tests (WSDH, 2016; CDC, 2001).

Prevention and Treatment of HCV infection: HCV can be prevented by avoiding predisposing
risk factors by any ways of HCV transmission roots. Protection from HCV infected blood or
body fluid is the ultimate choice of prevention since there is no protective vaccine developed so
far for the prevention of HCV infection (CDC, 2001).

Regarding treatment of chronic HCV infection, different anti-viral drugs have been available
since ever HCV was discovered in 1989(Choo et a., 1989). The first HCV treatment was based
on various types of interferon. The addition of an antiviral drug ribavirin increased cure rates.
However, treatments based on interferon/ribavirin were poorly tolerated, associated with severe
adverse effects, and resulted in cure rates of betweend0% and 65%, depending on various
factors. A dramatic improvement in HCV therapy followed the introduction of oral medicines
that directly inhibited the replication cycle of HCV, called direct-acting antivird (DAAS).In
2013, sofosbuvir was registered in the United States of America. DAASs are usually used in
combination and they are efficient to reduce complications of HCV infection (WHO,



2017).However, most people with acute HCV infection recover with no lasting liver damage;
and acuteillnessisrarely fatal (CDC, 2001; WHO, 2017).

2.2 Global Distributions of HepatitisB and C

HBV and HCV are globa health problems and the leading causes for global morbidity and
mortality of viral hepatitis (WHO, 2017). According to WHO’s (2017) report, globally an
estimated 257 million and 71 million people were living with chronic HBV and HCV infections,
respectively in 2015. In addition, viral hepatitis due to HBV and HCV was responsible for the
deaths of an estimated 1.34 million people around the world in the same year (WHO, 2017).
Vira hepatitis mostly affects people who live in low to middle-income countries where
screening and treatment accesses are not readily available (WHO, 2017). In Ethiopia, studies had
shown more than 60% of chronic liver disease and up to 80% of hepato-cellular carcinoma
(HCC) are due to chronic HBV and HCV infections (Belyhun, 2016; Bane et a, 2014). In
addition, liver disease accounted for 12% of hospital admissions and 31% of hospital mortality
(Belyhun, 2016; Bane et a, 2014).

Distribution of HBV: HBV mostly affects the WHO African and the western pacific region.
Africa has the second largest number of chronic HBV carriers after Asia and is considered as a
region of high endemicity (Hwang and Cheung, 2011). In Ethiopia, the previous population
based study showed that; thee pooled prevalence of HBV was 7.4% (95%CI: 6.5-8.4) in the
genera population (Belyhun, 2016).

Distribution of HCV: the epidemic caused by HCV affected al regions with highest report of
prevalence at eastern Mediterranean and the European Regions (WHO, 2017). Despite its high
prevalence and highly infectious nature, HCV remains under-diagnosed and under-reported in
most African countries (WHO, 2013). According to WHO report, HBV infection affects more
than 5% of the local population in Sub-Saharan Africa and more than 8% in West Africa (WHO,
2017). The prevalence of HCV infection varies geographically with estimates between 3% and
5.3% and Egypt bears the highest HCV prevalence with a recent estimation of 14.7% (WHO,
2017; Lemoine et al., 2015). In Ethiopia, the previous population based study showed that; the
pooled prevalence of HCV was 3.1% (95% CI: 2.2-4.4) in the genera population (Belyhun,
2016).
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2.3 Burden of Hepatitis B and C on the Health car e Settings

Vira hepatitis on the health care settings is a global health problem; and HCWs are the most at-
risk groups of the community to acquiring hepatitis due to their occupational contamination.
Hepatitis B and C viruses are still the leading causes of morbidity and mortality among HCWs
around the world (Coppolaet a., 2016; Deuffic et al., 2011). HCWs such as physicians, dentists,
nurses, midwives and laboratory staffs are the most at risk professional groups for occupational
transmission of hepatitis since they have highest potential to be contaminated with blood of the
patient they serve (Kermode et a, 2005). HCWSs are frequently exposed to occupational
infectious pathogens through the two most common exposure roots of either muco-cutaneous
contamination of infectious material splashes through the eye and the mouth or percutaneous
roots of contaminated needle stick and sharp injuries. Percutaneous needle stick and sharp
injuries are the most common exposure roots and they are accounted for more than 75% of
exposures among HCWs (Deuffic et al., 2011).

According to the WHO’s report, an estimated 36 million HCWs are at risk for occupational
infectious pathogens and each year approximately 3 million HCWs are exposed to infectious
blood-borne pathogens through occupationa injuries (Coppola et al., 2016; Pruss-Ustun et al
2003). As aresult, each year around 2 million and 1 million HCWs are exposed to hepatitis B
and C infections, respectively (Coppola et a., 2016; Pruss-Ustun et al 2003). Occupational
percutaneous injury is still the common mistakes of negligence among HCWs and it is the
leading risk factor even among the HCWs in the most advanced health care settings. According
to the WHO, each year many healthcare workers in Europe are at risk of acquiring an infectious
disease after a percutaneous exposure. Hence, each year 304 000 and 129 000 hedth care
workers are exposed to HBV and HCV, respectively, after percutaneous injuries (Puro et a,
2005; Pruss-Ustun et al, 2005).

2.4 Risk factorsfor occupational transmissions of HBV and HCV

HCWs should have a complete knowledge of hepatitis transmission and prevention to avoid
occupational risk of HBV and HCV infections. The risk of hepatitis has been indicated to be
higher among the HCWs for those who don’t have adequate knowledge on hepatitis transmission
and universal safety preventive measures (Sreedharanet al., 2010).Although there is evidence on
the existence of adequate knowledge about hepatitis transmission and preventive ways,

transferring this knowledge into practice was shown to be a big challenge anong most of the
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HCWs (Sreedharan etal, 2010). Data on workers’ attitudes and risk perception showed that most
HCWs are exposed to occupational risk factors because of their poor perception and
underestimating the risks of occupational infectious pathogens like hepatitis (Benitez etal, 1999;
Boal et al, 2008).

Unlike the alopathic HCWs, the traditional knowledge of disease identification and treatment
practice are by far different from how knowledge of illnesses and treatment is applied under the
perspective of modern medicine. Most THs are not educated in modern school and most of the
time they acquired their knowledge about the disease through traditional knowledge transfer of
what had been known in their parents and ancestors (Bagwana, 2015). The risk of hepatitis
transmission from the patient to the healer largely depends on the awareness of the healers about
the disease etiology, transmission ways and how safe their healing practices. Traditional belief of
the disease etiology is the most frequently identified knowledge gap among THs (Peters et al,
2004; Wojcicki et al, 2007; Koura et a, 2016).

The risk of occupationa infectious pathogens like hepatitis viruses largely depends up on how
risky the medical procedures performed by a HCW is, the types of exposing sample, the roots of
exposure, the immunological status of a HCW and frequencies of occupational exposures (CDC,
2003; Olubuyide et al, 1997). The infectivity of hepatitis is highly increased if the type of
transmission media (sample) was infected blood. However, transmission can also be possible in
lesser degrees from body fluid exposures such as breast milk, bile, and cerebrospinal fluids. The
probability of being HBV positive is estimated up to 62% after contamination with HBeAg
positive blood containing aviral load of >6 0g10 copiesymL (CDC, 2013).

The type of medical procedures used by each HCW is the other significant factor that determines
the likelihood of HBV/HCV transmission (Olubuyideetal, 1997). For example, HCWs who
perform invasive medical procedures like surgeons, dentists, nurses, midwives and laboratory
professionals who handle infectious specimens are shown to have higher probability to be
exposed to occupational infectious blood borne pathogens like hepatitis (Olubuyide et a, 1997;
Daw et al, 2000). The risk of hepatitis is highly increased if the exposure root was through
percutaneous and the exposed HCW was not fully vaccinated (CDC, 2013). Percutaneous
exposures of needle stick and sharp injuries are the commonly mentioned risk factors for
occupational transmission of blood borne pathogens like hepatitis among the HCWs (Perry et a,
2004). For a susceptible HCW without anti-HBV vaccination, the risk of HBV infection from a
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single needle stick injuries is estimated to be 6-30% (Deisenhammer et al, 2006; Wicker and
Rabenau, 2011) from the blood of HBV positive source patient, whereas the average risk for
HCV infection after a needle stick injury is estimated to be approximately 1.8% from HCV
infected blood (CDC, 2003).

Different other studies from different countries have also shown how the risk of needle stick
injuries is significant for occupationa transmission of HBV and HCV among HCWs. For
example; a case-control study from Pakistan showed about 851 (7.29%) HBsAg and 713 (6.16%)
HCV antibody positive cases were detected among the HCWs who had a history of needle stick
and sharp injuries (Gorar et a, 2014). The prevalence study provided by Souly et al. (2016) from
Morocco showed that 19 HBsAg and 15 anti-HCV antibodies positive cases were detected
among HCWs who had a history of needle stick injuries; and risk factor analysis of their study
revealed needle stick and sharp injuries to have taken over 81.25% of risk factors for al positive
causes. In Ethiopia different studies also showed the risk of hepatitis among HCWs due to needle
stick and sharp injuries. For example, a cross sectiona prevalence study conducted among
HCWs of St Paul Hospital showed that among 313 HCWSs, 8(2.6%) HBV positive cases were
identified and Needle stick (33.9%) and sharp injuries (35.5%) were found to be independent risk
factors potentially associated with hepatitis-B infections (Akalu et a, 2016).

Among the traditional healers, the practice of unsafe injection has been shown to be a significant
risk factor for occupational transmissions of infectious pathogens (Peters et al, 2004; Wojcicki et
al, 2007).For example, the study form Mozambique showed that among all study participants of
the healers, over 75% of them were found to use injection as the healing practice and majority of
them experienced needle stick injuries (Audetetal, 2016). In addition, their comparative risk
analysis showed higher risk for infectious pathogens among THs who performed injection
healing practice than others who did not (Audet et a, 2016). Work stress due to spending
prolonged working hours without sufficient rest is the other predisposing risk factor indicated to
increase the probabilities of exposures among HCWSs. For example, the surveillance data
provided by workers’ safety center in the University of Virginia (2002) documented work stress
to be a cause for the overal 1,693 percutaneous injuries among HCWs at different states of
America in the year 2002(Perry et al, 2004). Similar pooled prevalence study conducted in 21

African countries showed the pooled prevalence of occupational exposures to be 65.7% among
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HCWSs (Asa et a, 2017). The root causes indicated by the study were prolonged working hours
without sufficient rest due to shortages of man power and lack of infection prevention trainings.
2.5 Strategiesto protect HCWs from occupational risks of Hepatitis

Infection prevention is the primary strategy to reduce occupationa risk of HBV and HCV
transmission among HCW. Occupationa infection by blood borne pathogens can be prevented
by adhering to universal safety precautions including proper use of persona protective
barriers(gloves, gowns, face mask, etc.), avoiding unsafe injection, proper sterilization of
medical equipment and by adopting proper medical waste disposal management systems
(Molinari, 2003). HCWs should be made aware of the medico legal and clinical relevance of
reporting their occupational exposure to receive proper treatment and follow up as early as
possible. In addition, there should be a system regularly addressing capacity building training
regarding infection prevention to reduce occupational risks of infectious pathogens (WHO, 2015;
CDC, 2011; Molinari, 2003).

Anti-hepatitis B vaccination is the most effective measure to prevent occupational hepatitis B
virus (HBV) infection and it has been used as primary preventive measure since it was
recommended first in 1982(CDC, 2011). Healthcare workers should be vaccinated early after the
start of their career and should complete the three standard doses of intramuscular anti-HBV
(Engerix-B, Recombivax HB) vaccines. Anti- HBV vaccine is efficient enough to provoke >10
IU/mL level of serum immunoglobulin for the protection of HBV infection with 90-95%
protection efficiency (CDC, 2011). However, the serum anti-HBs level of HCW should be
assessed 1-2 month after completion of a 3-dose vaccination series to evaluate their response to
the vaccine (CDC, 2011; Noah et al., 2013). In addition, the healthcare organizations should
have protocols for prompt reporting and post exposure management of infectious pathogens. An
exposed HCW should take post-exposure prophylaxis within 7 days after accidental exposure;
and if so, post exposure prophylaxis can reduce the likelihood of being positive after exposure
(CDC, 2011). However, adapting universal safety precautions are the ultimate choice left for
HCWs to prevent occupational risk of HCV infection since currently there is no protective
vaccine against HCV infection (Askarian et a., 2011, CDC, 2011).
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Chapter three- The Resear ch Project

This study was the sub thematic research component of the mega project entitled *’Investigation
on anti-hepatitis medicinal plants, knowledge of health workers, serological epidemiology and
genotypes of hepatitis in Ethiopia’ at Aklilu Lemma Institute of Pathobiology (ALIPB). In
addition, it was aresearch title approved for the fulfillments of requirements in master of degree
in microbiology at A.A University, medical faculty department of microbiology, immunology
and parasitology. Therefore, the study has been conducted by getting a joint collaborative
support for the research funding and advisory service from DMIP, ALIPBand the Graduate
Study Program of Addis Ababa University.
3.1 Research Objectives
3.1.1 General objective
» To investigate the sero-prevalence of hepatitis B and C infection and associated risk
factors among high risk health care workers and traditional healers at selected health
facilities in Kolfe-Keranio sub-city, Addis Ababa.
3.1.2 Specific objectives
» To investigate the magnitudes of hepatitis B and C virus infections among health
professionals and traditional healers at selected study sites of Kolfe-Keranio sub-city in
Addis Ababa
» To assess the KAP of heath care workers and traditional healers towards hepatitis B and
C virusinfection at selected study sites of Kolfe-Keranio sub-city in Addis Ababa.
> To investigate core predisposing risk factors for hepatitis B and C virus infection among
health professionals and traditional healers at selected study areas of Kolfe-Keranio sub-
city in Addis Ababa.
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3.2 Materialsand Methods
3.2.1 Study design, area and period

This institution based cross-sectional study was conducted from November, 2017 to January,
2019 to assess the magnitude of Hepatitis B and C virus infections and identify associated risk
factors among health professionals and traditional healers at selected study sites of Kolfe-
Keranyo sub city, Addis Ababa (See Figure 1). Keranyo sub city is located at the North West
border of the capital city covering 63.48 km? areas and with altitude ranges of 2,388-2,546m
height above sea level. The sub city is bordered with Gullela sub city at the north, Addis Ketema
and Ledeta sub-cities at the northeast, Nefas Silk-Lafto sub city at the south, and Oromiyaregion
at the west. The sub city is among the wider and densely populated (population densities of
8,660.9/ km2) sub citiesin Addis Ababa (AACG, 2018).

According to Kolfe-Keranyo sub city Health Bureau, a total of 549,797 people of different
ethnicity, and on average with poor socio-economic status and educational backgrounds are
living in the sub city. The sub city comprises 13 governmental health facilities (11 health centers
and 2 hospitals) and 89 medium to higher private clinics that provide community heath care
services. In addition, there are many traditional healers; the sub city is the place where the
practice of traditiona healing is higher. Most people in the sub city use traditional healing since
the numbers of health facilities are very limited as compared to the sub city’s population size.
Today, 12 legally recognized traditional healers provide community health care service in the
sub-city. This was an important factor to consider the sub city for purposefully selecting it as the
study area.
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Fig. 1 Map of Kolefe-Keraniyo sub city
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3.2.2 Study Sites

This study was conducted at four selected health centers (woreda 01, 03, 04 and 09 HC) and
focal sites where legally recognized traditional healers are practicing in the sub city. The
selection preference for health centers were made based on facilities with highest burdens of
community health service, and that had statistically significant case reports of hepatitis B and C
infection per year based on the sub city’s health office information. Furthermore, these sites were
selected for the reason that lots of traditional healers are practicing in the area. The profiles of the
selected study sites are shown at annex 111.
3.2.3 Study Population
Study participants for the study were recruited based on the selection criteria from atotal of 409
study populations at the selected four study sites (annex Il1). The inclusion criteria to select
HCWs for the study were all HCWs (both traditional healers and mainstream health workers)
who are perceived to have highest occupational risks and had frequent contact with patient’s
blood and body fluids including; Doctors, health officers, midwives, nurses and laboratory
technicians. In addition, traditional healers who were registered and recognized as traditional
healers were included in the study. HCWs who had less occupational risks and do not have
frequent contact with patient’s blood including pharmacists, environmental health professionals,
other HCWs who work in offices and traditional healers who were not legally recognized were

excluded from the study based on exclusion criteria.
3.2.4 Sample Size Deter mination

The required sample size (260) for this study was determined by using single population
proportion formula (Thrusfield, 1995).

n = (Za/2)* P (1-P)
d2
Where, n=the number of health care workersto be studied,
Z =standardized normal distribution value for the 95% confidence interval (1.96),

P = prevalence of the diseases in population proportion

d= 3% margin of error.
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In this calculation, the P (5.9%) value or prevaence of the disease was determined by taking the
mean HBsAQ prevalence among the HCWs (9.02%, 2.6%, 9.7% and 2.4%) from the previous
four studies at different health care settings of Addis Ababa, Ethiopia (Seid, 2005; Desalegn and
Gebre-Selassie,2013; Akalu et a., 2016; Kefenie et al., 1989). Accordingly;

n = (1.96)*x(0.059) (0.941)
(0.03)?

=237

Finally, the resultant minimum sample size of 260 was obtained after adding 10 % from the
calculated value of 237 for non-response rates.
3.2.5 Sampling Technique

Regarding sampling technique, multistage sampling techniques of both probability and non-
probability sampling techniques were applied to get a sample of THs and HCWs at each selected
study sites. A proportionate numbers of sample size were distributed first by virtue of quota
sampling to get a proportionate numbers of study participants from each selected study sites. The
guota sample size at each study sites was determined by calculating the number of study
participants at each study sites as their proportional size from the total numbers of study
population (409). Accordingly, 62(24%) was a sample quota to recruit a sample of HCWs from
woreda 01(Koshe HC), 60(23%) was from woreda 03 HC, 68(26%) from woreda 04(Alem bank
HC), 62(24%) were from woreda 09 HC and 8(3%) was from THSs.

Then, the HCWs at each study sites were stratified based on high risk professiona categories
like doctors, nurses, health officers, midwives and laboratory technicians. Finally, it was planned
to select arandom sample of participants from each stratum of HCWSs at each study sites using a
lottery method. However, randomization was very difficult since an enrolment to participate in
this study was largely on voluntary bases. Therefore, great effort was made to avoid this
selection bias by including proportionate numbers of study participants from each at risk
professional groups including; physicians, HO, Nurses, midwives, Lab and THs.
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3.2.6 Data Collection Method
Data collection was conducted after briefly explaining the objectives of the study and informed

consent was received from each of the study participants. A standardized, structured and coded
guestionnaire which was adopted from the Iranian psychometric standardized questionnaire was
used to collect the data (Ghasemi et a, 2012).The questionnaire was prepared in both English
and Amharic languages considering that participants would have different educational
backgrounds (annex 1V).

The questionnaire contained some queries used to collect information about the socio-
demographic characteristics of the study participants like age, sex, marital status, professional
category, work experience and average numbers of hours on duty per week. In addition, it aso
contained quarries to trace out risk factors including; quarries to evaluate the level of knowledge
of the study participants about HBV and HCV transmission and preventive strategies, quarries to
evaluate risk perception (attitude) of the study participants and quarries to evaluate hepatitis
preventive practices of the study participants.

Before the actual time of data collection, the clarity and consistency of the questioner was
checked. In addition, the pre-designed questionnaire was pre-tested among HCWs on other
health facilities and data collectors were trained to collect the data. Standard operating
procedures (SOPs) were followed properly in the whole course of data collection. All data were
checked for completeness, accuracy and consistency during administration of the questionnaire.

Focus points of the questioner are depicted in the flowchart of Figure 2.
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3.2.7 Laboratory Serological Test Methods

The laboratory procedure was done after consent was obtained from each volunteer study
participant and the returned questionnaires were checked for completeness. Having done these, a
3-5 ml of venous blood sample was collected from each study participant using pre labeled
vacutainer plain tubes. The blood samplesin plain tubes were allowed to clot for 30 minutes and
then centrifuged at10, 000 rpm for 10 min to separate the serum. Before each serum samples was
screened for HBsAg and HCV antibody, the validities of the rapid screening test kits were
checked first by using positive and negative controls provided by the manufacturers in the test
kits. In addition, the validities of the rapid screening test kits were also checked by using known
positive and negative control serawhich were kept in Alem Bank Health Center |aboratory.
Having done the validity checkup, each serum sample was screened for hepatitis B surface
antigen (HBsAQ) by using Eco a one step- HBsA(Q rapid screening test kit (EcoTest®HBSAQ-
P11 test strips (Asure Tech (Hangzhou) Co. Ltd., Hangzhou, China). This rapid immuno-
chromatographic test kit has sensitivity of 96.2 % and a specificity of 99.4 % for the visual
detection of hepatitis B surface antigen (HBSAQ) in human serum. This test kit utilizes the
antibody conjugate immobilized in the test pad and uses the colloidal sandwich method as the
test principle (Schryver et a., 2010). If HBsSAgQ is present in the test sample, it binds with the
antibody conjugate on the test caste and their Ag-Ab combination produces a visible color band
which indicates a positive test result. In addition to HBsSAQ , each serum sample was screened for
the presence of anti- HCV antibody by using EGENS, a one steep anti-HCV immuno-
chromatography rapid test kit (EGENS Diagnostics, Nontong Egens Biotechnology Co., Ltd,
China).This test kit has 99.3% sensitivity and 99.0 % specificity for the qualitative determination
of anti-HCV antibodies in the test seraand it utilizes a double HCV antigen sandwich method as
test principle (McFarlane et a., 1990). If ant-HCV antibodies are present in tested sera, they
bind with HCV antigen that was impregnated on the test pad and the Ag-Ab complex makes a
visible color band which indicates a positive test result.

Finally, each test results were registered on the laboratory test result tracking sheet and all
positive serum samples were kept in the refrigerator at 4°C per international protocol for no more
than 4 weeks (M€l et al, 2005) just before the positive samples were sent to further confirmation.
At confirmatory laboratory centers(AHRI and ARSHO), all HBSAg positive sera by rapid
screening test kits were confirmed by the detection of HBeAg by ELISA laboratory test method
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and by quantification of HBV-DNA nucleic acid by polymerase chain reaction (PCR) test
method. In addition, all anti-HCV antibody positive samples were confirmed by the detection of
HCV-RNA nucleic acid by ELISA laboratory test method per standard recommendation for
confirmation of HCV (CDC, 2001).
3.2.8 Data Quality Management, Analysis and I nter pretation

The collected data were coded and then entered and cleaned using “Epi-Data 3.1” software.
The data analysis was done using statistical software program SPSS version 20.0 (SPSS,
Chicago, IL, USA) as per the type of data. Sero-prevalence of HBsAg, and anti-HCV were taken
as dependent variable and participants’ demographic information such as age, gender,
professional category, duration of service, and average hours on duty per week were independent
variables of the study. Descriptive statistics like frequencies and proportions were used to
summarize categorical data. Bivariate and multivariate analyses were used to examine the
relationship between the dependent variables and selected socio-demographic factors. Adjusted
odds ratios (AOR) and their 95% confidence intervals (Cls) were used as indicators of the
strength of association between the outcome variable and the predator variables. A P value of
0.05 or less was used to indicate statistical significance.
3.2.9 Operational Definitions
Allopathic Health Care Workers: In this study it is intended to indicate those health care
personnel with conventional medical knowledge and trainings. In addition, health care workers
who were involved in day-to-day patient care in health care setting and those who use western
medicine to treat their patients.
Traditional Healers. health care providers who provide medical service based on their
traditional knowledge of the disease identification, and use ethno- botanical or spiritual healing
practiceto treat their patients (Koura et al, 2016).
Knowledge: understanding of respondents towards hepatitis B and C occupational transmission
and prevention strategies. Good knowledge score was taken as a result from attendants who
scored greater than or equal to 70% of the knowledge questions (Gashu, 2015).
Attitude: The feeling and beliefs of respondents in a favorable or unfavorable manner toward
HBV and HCV infections. Positive attitude was taken as scores greater than or equal to 69%,
negative attitude was taken as a scores less than 69%; and a score equal to 69% was considered
as neutral (Gashu, 2015).
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Practice: The actions intended to do in order to prevent occupational transmissions of hepatitis
B and C infections. Good practice was taken among respondents who scored greater than or
equal to60% of the intended preventive practice (Gashu, 2015).

3.2.10 Ethical Consideration

This study was approved by the Ethics Committee of the Department of Microbiology,
Immunology and Parasitology, Addis Ababa University. A written informed consent was
obtained from al study subjects. The result of the research was kept confidential and
confidentiality was maintained by numeric coding of serum samples and questionnaires. Results

were communicated to the respective individuals for proper counseling and further care.
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Chapter four- Results

4.1 Demographic Information of the Study Participants

Among 260 potentia study participants, 8 of them had returned the questionnaires incomplete
and 4 of them refused or changed their mind to give blood for the laboratory investigation. The
rest 248 study participants (95.4% response rates) had completed the questionnaires and had
given blood for the study. Of these 248 study participants, 83(33.5%) were males and
165(66.5%) were females with 1:3 male to female ratio. The mean age of study subjects was
31+7.9 SD (CI 30-32) ranging from minimum of 21 years to maximum of 59 years. Most (72%)
of the study participants were between the ages of 20-30 years. The magjority [145 (58.5%)] were
married and 103(41.5%) were unmarried (Table 1).

In regards to participants’ professional categories, 129 (52.1%) of them were nurses,
44(17.7%)hedth officers (HO), 40 (16.1%) midwives, 24 (9.7%)laboratory professionals,
8(3.2%) traditional healers, and only 3(1.2%)of them were physicians. Regarding the educational
backgrounds of the study participants, about 106(43.4%) of them were found to have college
diploma, 122(50%) first degree, and16 (6.6%) second degree (MSC). The rest 4(1.6%) of the
study participants were traditional healers and were found to have had only a primary education
level.

Participants’ duration of service varied between a minimum of 1 year to maximum of 25 years
with 5.6:£4.9 SD mean year of service. However, the overwhelming magjority [180 (72.6%)] had
in the service category between 1 to 5 years. Data on their workload indicated that 102(41%) of
participants spent more than 40 hours on duty per week and the rest 146(59%) 40 or less hours
on duty per week. The socio- demographic information of the study participants is summarized
inTable 1.
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Table 1: the socio-demogr aphic char acteristics of the study participants

variables number of | Percentage
participants (%)
Responserates n =248 95.4%
20-29 years 153 61.7%
Age groups 30-39 years 61 24.6%
40-49 years 23 9.3%
50-59 years 11 4.4%
Gender male 83 33.5%
femae 165 66.5%
Marital status Married 145 58.5%
Un married 103 41.5%
Physicians (Dr) 3 1.2%
health officers 44 17.7%
. midwives 40 16.1%
Professional Nurses 129 52.1%
category L aboratory 24 9.7%
Professionas
Traditiona heders 8 3.2%
College diploma 106 43.4%
Educational First degree 122 50%
Second degree(M SC) 16 6.6%
background Primary school 4 1.6%
not completed
1-5 years 180 72.6%
Duration of service 6-10 years 40 16.2%
11-15 years 10 4%
16-20 years 10 4%
21-25 years 8 3.2%
<40 146 59%
Average No of hours 41-50 40 162/0
on duty in hrs/week 5>1:(3)O gg 1;//2
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4.2 Sero-prevalence of HBV and HCV infections; and their distribution

among participants’ demographic factors

Among the 248 study participants who had screened for HBsAg and anti-HCV antibody, 11
HBsAg and 2 anti-HCV antibody positive cases were identifiedby rapid screening tests.
However, after confirmatory test for HBSAg positive samples (HBeAg detection by ELISA and
HBV-DNA quantification by PCR), only 7 HBV confirmed positive cases were identified and
the prevalence of HBV was found to be 2.8% (Cl= 0.7- 5.4%). In addition, both anti-HCV
antibody positive samples by rapid tests were also found to be positive after a confirmatory
HCV-RNA detection by ELISA and the prevalence of HCV was found to be 0.8% (95% CI =0.3
to 1.9%) among al the study participants. In this prevalence study, none of hepatitis positive
cases was identified with co-infection of both HBV and HCV.

Although the prevalence of HBV was not significant (p= 0.841), it was found to be large
enough for comparison and risk factor analysis between the study groups. Age specific HBsAg
prevalence was found to be progressively increased across the age groups up to specific point
and then decreased progressively as the age advanced. It was 0.4% (1/153) among the study
participants in the age group of 20-29 years, 1.2%(3/61) in the age group of 30-39 years, 0.8%
(2/23) in the age group of 40-49 years and 0.4% (1/11) in the age group of 50-59 years.
However, statistically significant difference was not seen in HBsAg prevalence between these
age groups (p>0.05). In the same way, although significant difference was not seen between sex
groups (p=0.073), sex specific HBsAg prevalence was found to be higher among males (4/83)
than females (3/165). HBsAg prevalence was found to be dightly higher (1.6 %) among the
proportion of married study subjects than unmarried participants (1.2%) although the difference
did not reach significant level (p= 0.346).

HBsA(g across professional groups was found to be highest among nurses with 1.2% prevaence
rate, followed by midwives (0.8%), medical laboratory professionals (0.4%), and then the
traditional healers (0.4%). However, no significant (P >0.05) difference was observed between
these professional groups’ HBsAg prevalence. Comparison of HBsSAg prevalence by service
years of the study participants showed comparatively higher rate among thosein the 1-5(0.8%)
and 11-15(0.8%) service year groups than those in the other service year groups. However,
significant difference was not seen (P >0.05) in HBSAQ prevaence between each service year

categories. Similarly, comparison of HBsAg by length of working hours per week showed a
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progressive increase as the numbers of working hours increased. HBsAg prevalence was 0.4%
among participants who spent <40 hrs/week, 1.2% among those who spent 41-50 hrs/week, but it
declined again with 0.8% among those who spent 51-60hrs/week and more than 60 hrs per week.
However, when HBsAQ prevalence was categorized into two groups (those who spent <40
hrs’'week and >41 hrs/week on duty), a significant difference (P=0.04) was observed with the
study participants who spent >41 working hours per week having higher HBsAg sero-prevalence
rate as compared to the other group (<41 hrs/week on duty). Table 2 summarizes the association
between the sero-prevalence and potentia risk factors.

Concerning HCV, only one female nurse in the age group of 30-39 years and one male midwife
in the age group of 40-49 years were found to be HCV positive. However, apart from its lack of
statistical significance (p= 0.921), HCV prevalence was found to be too infrequent to compare
between demographic factors.
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Table 2: Hepatitis B and C distributions per participants’ demography

HBYV lab. results

HCV lab. results

Screening | Confirmatory Screening | Confirmatory
variables Nur;ber = teiELISA teStRDT ElielﬂSA
tested RDT HBeAg +ve o- Anti-HCV HCV-RNA
HBsAgrve HBVI:-)DCI\TAwe value | A7 o \F/)f;ﬂue
frg. (%) frg. (%) frg. (%) frg. (%) frg. (%)
20-29 153 (62%) | 2(0.8%) | 1(0.4%)
30-39 61(25%) | A(16%) | 3(12%) |.qq5 | 1(041%) | 1(041%) | . .
Agegroupsin 40-49 23 (9%) 3(1.2%) | 2(0.8%) 1(0.39%) | 1(0.39%) '
years (yr) 50-59 11 (4%) 2(0.7%) | 1(0.4%)
Gender male 83(33.5%) | 6(1.6%) | 4(1.6%) 1(0.4%) | 1(0.4%)
female | 165 (66.5%) | 5(1.2%) | 3(1.2%) |9073 | 1(04%) | 1(0.4%) | 9618
Marital married | 145 (58.5%) | 6(1.6%) | 4(1.6%) 1(0.4%) | 1(0.4%)
satus Unmarried | 103 (415%) | 5(1.2%) | 3(1.2%) |%3% | 1(04%) | 1(0.4%) | 9816
doctors 3 (1.2%) - - - -
Health 44 (17.7%) - - - -
officers
Professional nurses 129 (52.1%) | 4(1.2%) 3(1.2%) 1(0.4%) 1(0.4%)
category midwives | 40(16.1%) | 3(0.8%) | 2(0.8%) |>005 | 1(0.4%) | 1(0.4%) | 0.39
Laboratory | 24(9.7%) | 2(0.4%) | 1(0.4%) - -
professional
Traditional | 8(3.2%) | 2(0.4%) | 1(0.4%) - -
healers
1-5 180 (72.6%) | 2(0.8%) | 2(0.8%) - -
Duration of 6-10 40 (16.2%) | 2(04%) | 1(04%) | _ . - -
Servicein 11-15 10 (4%) 2(0.8%) | 2(0.8%) ' 1(04%) | 1(04%) | 140
years 16-20 10 (4%) 2(0.4%) | 1(0.4%) 1(0.4%) | 1(0.4%)
21-25 8(3.2%) | 2(0.4%) | 1(0.4%) - -
<40 146 (59%) | 1(0.4%) | 1(0.4%) 1(0.4%) | 1(0.4%)
No. of Hrs 41-50 40(16%) | 4(08%) | 2(08%) | .. | 104%) | 1(0.4%) 0.323
On duty 51-60 29 (12%) | 3(0.8%) | 2(0.8%) | - -
Per week >60 33(13%) | 3(0.8%) | 2(0.8%) - -

28




4.3. The knowledge of study Participants about HBV and HCV transmission

and preventive strategies

A total of 16 questions were used to measure the level of participants’ knowledge about
hepatitis B and C virus transmission and preventive measures. The reliability (interna
consistency) of the knowledge items was good (cronbach’s alpha=0.786). As indicated in Table
3, an overall 206 (82.8%) of the study participants had adequate knowledge on hepatitis B & C
mode of transmission and preventive measures. The mean knowledge score of the study
participants as measured by the number of correctly answered questions out of the 16 was
13.3(SD + 3.2).

In the study, most of the study participants(93.1%) knew viruses are the causative agents of
hepatitis B & C, 235(94.7%) of HCWs correctly identified HBV and HCV can be transmitted
through contamination with blood and body fluids, 198(79.8%) of them correctly identified
transmission through contaminated needles stick and sharps injuries, 235(94.8%) of them knew
hepatitis B and C can be transmitted through unsafe sexua intercourse and 223(89.9%) of them
knew mother-to-child transmission. However, 17(6.9%) of them missed the correct etiologic
agent of hepatitis B and C infections, 46(18.5%) of HCWs incorrectly identified that hepatitis B
and C can be transmitted through close persona contact like talking or kissing with an infected
person.

With regard to knowledge on the preventive ways of HBV and HCV, the majority number of
the study participants (95.9%) knew that HBV and HCV could be prevented by consistent uses
of PEP, 229(92.3%) of them knew HBV and HCV could be prevented by proper disposa of
medical wastes. Among all, 244(98.4%) of HCWs knew availability of vaccine for the protection
of HBV infection, 191(77%) of them knew three doses of anti-HBV vaccines are required for the
complete protection of HBV infection. However, only 112(45.2%) of them correctly identify the
standard vaccination schedule interval (0, 1 and 6 month) and only 147(59.3%) of HCWs knew
absence of avaccine for the protection of HCV infection. Regarding knowledge on treatment and
management of HBV and HCV infection, 211(85%) of participants knew the availability of
treatment option on western medicine to threat HBV and HCV infection, 193(78%) knew
availability of post exposure prophylaxis (PEP) to manage post exposure HBV infection.

A one-way ANOVA analysis was run to check whether there is variability in terms of knowledge

scores between the professional groups. Accordingly, the results had shown the existence of
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significant variability in terms of knowledge between the professional groups (F5, 102 =11.48, P
= 0.0001).By profession, doctors were with the highest (14.7) mean knowledge score out of 16
possible correct answers, followed by health officers (14.2), laboratory professionals (14),
midwives (13.3), nurses (13); and the traditional healers were with the least (6) mean knowledge
score. In addition, a chi-square test of independence was performed to examine the relation
between knowledge score and the socio-demographic variables. As a result, only educational
background (X?=8.356, p=0.015) and type of profession (X*= 21.156,p=0.007) were found to be
significant determinant factors for good knowledge scores among the study participants.
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Table 3: percentages of correct responsesfor knowledge questions b/n professional groups

Typeof profession

Knowledge questions MD |[HO [NS [MW [LP [TH |Tota
(n=3) | (n=44) | (n=129) | (n=40) | (n=24) | (n=8) | (n=248)
Yes Yes Yes Yes Yes Yes Yes
fr(%) | fr.(%) | fr.(%) | fr(%) | fr(%) | fr.(%) | fr.(%)

Hepatitis B and C are caused by avirus 3 44 122 36 24 3 231(93.1%)
(100) | (100) | (94.56) | (90) (100) | (37.5)

Liver isthe main organ affected by HBV and | 3 44 126 40 24 8 243(97.9%)

HCV (100) | (100) (97.7) (100) (100) (100)

HBV and HCV can caused liver cancer 3 38 87 26 16 2 172(69.4%)
(100) | (86.4) | (67.4) | (65) (66.7) | (25)

Hepatitis B & C can be transmitted through 3 44 120 40 24 4 235(94.7%)

infected blood and body fluids (100) | (100) | (93) (100) | (100) | (50)

Hepatitis B & C can be transmitted through 2 38 96 36 24 1 198(79.8%)

needle stick or sharp object injury (66.7) | (86.4) | (744) | (90) (100) | (12.5)

Hepatitis B & C can be transmitted through 3 44 123 38 24 4 235(94.8%)

unsafe sexual intercourses (100) | (100) | (95.3) | (95) (100) | (50)

Hepatitis B & C can be transmitted from 3 44 114 39 22 2 223(89.9%)

mother to child during pregnancy (100) | (100) | (88.4) | (97.5) | (9L.7) | (29)

Hepatitis B & C can be transmitted By 3 31 79 29 18 3 163(65.7%)

traditional tattoo practice (100) | (v0.5) | (61.2) | (72.5) | (75) (37.5)

HepatitisB & C can be prevented Proper use | 3 44 125 37 24 3 238(95.9%)

of personal protective equipment (100) | (100) | (96.9) | (925 | (100) | (37.5)

Hepatitis B & C can be prevented by proper | 3 38 123 35 24 2 229(92.3%)

disposal of sharps and medical wastes (100) | (86.4) | (953) | (87.5) | (100) | (25)

HepatitisB & C can be prevented by 3 44 126 37 18 5 231(93.1%)

avoiding multiple sexual partners (100) | (100) | (97.7) | (92.5) | (75) (62.5)

there is avaccine to prevent hepatitis B 3 44 129 40 24 6 244(98.4%)

infection (100) | (100) | (100) (100) | (100) | (75)

Thereis no vaccine so far for the prevention | 2 33 66 22 20 3 147(59.3%)

of hepatitis C infection (66.7) | (75) (51.2) | (55) (83.3) | (37.9)

Thereistreatment/ PEP for HBV 3 44 96 29 19 2 193(77.8%)
(100) | (100) | (744) | (72.5) | (79.2) | (25)

Three doses of anti-HB vaccines are required | 2 36 98 33 21 1 191(77%)

for the full protection against HBV infection | (66.7) | (81.8) | (75.9) | (825 | (875 | (125

0,1 and 6m is the proper anti-HBV 1 18 69 13 11 0 112(45.2%)

vaccination schedule in adults (333) | (40.9) | (535) | (325 | (458) |(0)

Tota 43 628 1699 530 337 48 3285(82.8%)
(90%) | (89%) | (82%) | (83%) | (88%) | (38%)

Total mean knowledge score 144 14.24 131 13.28 14.08 6.08 13.2

n = number of participants, MD = medica doctor, HO= health officers, NS = nurse, MW = midwives,

LP=lab professionals & TH = traditional heaers
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4.4 Attitude or perception of study participants towards occupational risks of

HBV and HCV infections

Seven attitude questions based on the five level likert scales of measurement (strongly agree,
agree, strongly disagree, disagree, and neutral) were used to assess the study participants’
perception towards occupational risks of HBV and HCV infection. The reliability or internd
consistency of the attitude items was good (cronbachs’ alpha=0.777). As shown in Table 4, an
overal 64% of the study participants had positive attitude towards hepatitis B and C infection.
The mean positive attitude score among al the study participants was 4.5 +0.2 SD out of 7
possible good attitude scores.

In the study, only 182(73%) of them felt that they were at risk and strongly agreed they can
acquire hepatitis by virtue of their occupation. In addition, 114 (46%) of HCWs strongly
believed that sero-positive HCWs could be aso the potential source of hepatitis infection for
patients. The maority of (84%) study participants had positive perception about anti-HBV
vaccination; and 201(81%) of them strongly agreed on the effectiveness of PEP after exposure.
However, only 88 (35%) of the study participants had positive perception on the importance of
serum antibody level checkup after anti-HBV vaccination; only 164(66%) of them had strongly
agreed on the need for regular blood checkup for hepatitis; and only 146(59%) participants
strongly agreed on the need for immediate reporting after occupational exposure.

All over, significant variability was not seen and the difference in the mean attitude scores was
not significant (F5, 102 = 0.58, p = 0.676). The detailed attitude scores by each professional
group are shown in table 4.
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Table 4: percentages of positive attitude scores b/n professional groups

Professional category
MD HO NS MW LT TH
_ _ (n=3) | (n=44) | (n=129) | (n=40) | (n=24) (n=8) | total
Attitude questions Strongly | Strongly | Strongly | Strongly | Strongly | Strongly | (n=248)
agree agree agree agree agree agree
Y our occupation may lead you 2 28 98 31 19 4 182
exposed for hepatitis infection (73%)
Sero positive health care workerscan | 2 27 56 15 11 3 114
be a potential source of hepatitis (46%)
infection
anti-HBV vaccines are effectiveand | 3 40 109 32 20 4 208
safe to prevent HBV infection (84%)
Immunity level check up isimportant | 2 13 44 16 11 2 88
after anti-HBV vaccination (35%)
HBV post exposure prophylaxiscan | 3 38 102 33 21 4 201
reduce the likelihood of being (81%)
positive after exposure
Regular blood testing isimportantto | 2 28 91 26 14 3 164
prevent occupational risks of HBV (66%)
and HCV infection
Immediate reporting is mandatory 3 31 71 21 16 4 146
after exposed to occupational risk (59%)
factors
Total positive attitude scores 17 205 571 174 112 24 1103
(64%)
Mean positive attitude score 5.7 4.7 4.4 4.3 4.7 3 4.5

n = number of participants, MD = medical doctor, HO= health officers, N = nurse, MW =
midwives, LP = lab professionals & TH = traditional healers.
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4.5 Frequencies of occupational exposures and hepatitis preventive practice of

study participants

Despite having good level of knowledge (82.8%) about HBV and HCV, the preventive practice
score was found to be poor among the study participants. The mean preventive practice score
was 43% + 5 SD ranging from the highest 67% scored by medical doctors to the least 13%
scored by traditional healers. Among the 248 study participants, only 155 (62.5%) of them had a
history of vaccination against HBV and out of these only 62(25%) were fully vaccinated. The
rest 93(37.5%) were unvaccinated. Among those who had a history of vaccination, only 7(2.8) of
them had done serum antibody level test after anti-HBV vaccination. The vaccination status of
study participantsis depicted on Table 5.

Compliance of the participants to universal safety precautions was assessed to measure their
preventive practice including; consistent uses of PPE, proper disposal of medical wastes and
frequent reporting of occupational exposures. Among the 248 study participants, consistent uses
of personal protective equipments (glove, gown, face mask...) were applied by only 109 (44%) of
participants and only 129 (52%) of them were found to dispose medical wastes properly.
Concerning frequencies of occupational exposures, the overall exposure rate for different risk
factors was 56% among all the study participants in the past three years. One hundred and
ninety-seven (79%) exposures for blood, 138(56%) for body fluids, 155(63%) sharp injuries and
67(27%) needle stick injuries were reported by the study groups. Overall, highest frequencies of
occupational exposure was seen among nurses (62%) followed by midwives (58%), laboratory
professionals (52%), traditional healers (50%), health officers (43%) and doctors (42%).Among
all HCWs who had a history of occupationa exposures, only 90(36.3%) of the study participants
had found to report their incidences of occupationa exposures and only159(64%)of them had a
regular blood test to check up their serological status.

Among all the study participants, only144 (58%) of them got infection prevention training.
Hence, a oneeway ANOVA showed that there was significant difference between the
professional groups in terms of preventive practice (F5, 102 = 4.10, P = 0.004). The post-hoc
LSD test showed that HCW s had significantly higher practice score than traditional healers (P =
0.009). But there is no significant difference between inter professional groups within HCWs
(P>0.05).The mean preventive practical scores and frequencies of occupational exposure are

shown on Tables 6 and 7, respectively.
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Table5: Vaccination profiles of the study participants

Types of profession
Doses of vaccinetaken | MD | HO NS MW | LP TH | Tota
(n=3) | (n=44) | (=129) | (n=40) | (n=24) | (n=8) | (n=248)
0 doss (never been vaccinated) - 15 49 13 9 7 93(37.5%)
1 doss ( uncompl eted) - 6 24 7 3 1 41(16.5%)
2 doses (uncompl eted) 2 7 30 8 5 - 52(21%)
3 doses (compl eted) 1 16 26 12 7 - 62(25%)
Table 6: HepatitisB and C preventive practice among the study participants
Professional category
_ _ MD | HO NS MW LT TH | total
Practice questions (n=3) | (n=44) | (n=129) | (n=40) | (n=24) | (n=8) | (n=248)
yes | yes yes yes yes yes
Freguent use personal protective 2 21 53 18 12 3 109
eguipments(glove, gown, masks...etc.) (44%)
during medical procedures
Consistent and proper disposal of medical | 3 26 49 30 19 2 129
wastes after use (52%)
Habit of immediate reporting after 1 18 37 15 19 0 20
occupational exposure for risk factors (36.3%)
serum antibody level testing after anti- | 1 3 2 0 1 0 7
HBV vaccination (2.8%)
Regular laboratory screening test for HBV | 3 29 80 27 19 1 159
and HCV (64%)
Attending at infection preventiontraining | 2 41 67 19 15 0 144(58%)
Total good practice score 12 138 288 109 85 6 638
Mean good practice score 67% | 52% | 37% | 45% 59% | 13% | (43%)
Table 7. Frequencies of occupational exposure among the study participants
Types of Types of profession
Exposures MD HO NS MW LP TH Total
(n=3) (n=44) | (=129) (n=40) | (n=24) | (n=Y) (n=248)
Frq. Frg. Frg. Frg. Frg. Frq. Frg.(%)
needle stick injury 1 3 35 10 12 6 67(27%)
sharp injury 1 13 101 14 21 5 155(62.5%)
blood exposure 2 27 110 36 17 5 197(79.4%)
body fluid exposure | 1 32 73 32 0 0 138(55.6%)
Total Frq.(%) 5(42%) | 75(43%) | 319(62%) | 92(58%) | 50(52%) | 16(50%) | 517(56%)

n = number of participants, MD = medical doctor, HO= health officers, N = nurse, MW =
midwives, LP = |lab professionals & TH = traditional healers.
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4.6 Factor s associated with good knowledge and preventive practice

A chi-sguare test was performed to examine the association between the socio-demographic
factors and the knowledge scores of the study participants. The univariate analysis showed that
only participants’ education level (X2=8.356, p=0.015) and type of profession (X2= 21.156,
p=0.007) were found to have significant association with overall knowledge score. Relatively
higher numbers of study participants in the educational level of degree and above were found to
have higher level of knowledge score than subjects with diploma and below educational
background. As to profession type, doctors were found to have the highest knowledge score
(90%) and THs were found to have the least knowledge score (38%). However, on the
multivariate analysis of logistic regression model, only educational level of the study participants
remained the only predictor for good knowledge level.

A logistic regression anaysis was aso conducted to identify predictors for good hepatitis
preventive practice among the study participants. When binary logistic regression was run
separately for each predictor (Bivariate analysis); length of working hours per week [OR=2.6
(95% Cl=1.3-5.1)],work experience [OR=6.2 (95% Cl=2.3-16.4)] and history of infection
prevention training [OR=2.9 (95%C=1.4-5.7)] were found to be significant predictors of good
preventive practice. However, on multivariate analysis only history of training made a significant
contribution to prediction (P=0.025). In this regard, the study participants who had history of
training on infection prevention were 2.8 times preventive than those who didn’t have history of
training.

4.7 Risk factorsassociated with HBV and HCV infection

With regard to HCV sero-prevalence, none of the demographic variables and factors associated
with the KAP of the study participants was found to have significant association with HCV sero-
prevalence. However, some risk factors from the demographic variables and factors associated
with the KAP of the study participants were found to have significant associations with the sero-
prevalence of HBV. Among the demographic factors, the study participants’ length of working
time per week was found to have had significant association (COR = 9.06, P= 0.043) with HBV
sero-prevalence by univariate analysis, where the risk of HBV infection was found to be 9 times
higher among the study participants who spent more than 40 hours per week; six of the seven

HBV positive cases were found among HCWs who spent more than 40 hrs per week.
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Among factors associated with practices of the study participants, noncompliance to USP (COR=
9.548; P=0.038), needle stick injury (COR= 7.22; P= 0.02) and UN vaccination (COR= 10.62;
P=0.03) were found to have had significant association with HBV sero-prevalence by univariate
analysis of our study. However, the knowledge and attitude of the study participants were not
found to have significant association with HBV sero-prevalence. In this connection, the odds of
HBV infection were 9 times higher among HCWs who did not use gloves (applied USP) than
those who used; and 6 of 7 HBV positive cases were detected among HCWs who did not use
gloves on duty. Therisk of HBV infection was 7 times higher anong HCWs who were exposed
to needle stick injuries than who were not; and 5 of 7 positive cases were detected among HCWs
who had encountered needle stick injuries in the past three years. Un-vaccination was the other
significant risk factor for HBV infection and the risk was found to be 10 times (6/7) higher
among HCWs who did not have a history of vaccination than who had.

Finally, amultivariate logistic regression analysis was run to control the effects of confounding
factors and identifies predictor risk factor directly associated with HBV sero-prevalence. As a
result, UN vaccination remained the only significant risk factor associated with HBV infection
following multivariate logistic regression anaysis (OR = 4.092; 95%; P = 0.039). Table 8

summarizes these findings.
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Table8: significant risk factorsfor HBV infection

Risk factors HBV COR ratio 95% ClI Pvalue
Prevalence (%)

Age groups 7(2.8%) 1 0.120-3.388 0.162

Professional category 7(2.8%) 1 0.233-4.86 0.345

sex male 4(1.6%) 2734 0.597-12.513 0.195
female 3(1.2%) 0.366 0.079-1.674 0.195

Positive yes 4(1.6%) 0.946 0.207-4.318 0.943

attitude no 3(1.2%) 1.058 0.232-4.829 0.943

Knowledge yes 6(2.4%) 0.233

On UPS no 1(0.4%) 4.296 0.467-39.529 0.198

Consistent Yes 1(0.4%) 0.105

useof glove | No 6(2.4%) 9.548 1.132-80.579

Blood yes 5(2%) 0.638 0.120-3.388 0.598

exposure no 2(0.8%) 1

Body fluid yes 4(1.6%) 1.065 0.233-4.86 0.936

exposure no 3(1.2%) 0.939

Needlestick | Yes 5(2%) 7.2177 1.365-38.154 |02

injury No 2(0.8%) 0.1385

Sharpinjury | yes 4(1.6%) 0.7947 0.174-3.632 0.767
no 3(1.2%) 1

History of Yes 1(0.4%) 0.094 0.0112-0.7949 0.0299

vaccination No 6(2.4%) 10.621 1.258-89.67

Length of <40 hours | 1(0.4%) 0.1103 0.013-0.931

hourson duty | > 40 hours | 6(2.4%) 9.0625 1.074-76.465
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Chapter five- Discussion

This cross-sectional study was conducted from November, 2017 to January, 2019 to investigate
the magnitudes of Hepatitis B and C virus infections and related risk factors among the HCWs
and traditional healers at selected study sites of Kolfe-Keraniyo sub city in Addis Ababa,
Ethiopia. Random selection was one of the multi stage sampling techniques desired to be used to
select study participants in this study. However, random selection of study participants was
found very difficult since enrollment to participate in the study was largely on voluntary basis.
Volunteer sampling has the potential of introducing sel ection bias where subjects who knew their
status and high-risk group may refrain from participation (Thrusfied, 1995).

Generdly, great effort has been made to avoid this selection bias and proportionate numbers of
study participants from each at risk professional groups including; physicians, HO, Nurses,
midwives, Lab and THs were included. Furthermore, the response rate (95.4%) of our study was
good enough to study risk difference in the prevalence of HBV and HCV between varieties of
professional groups.
5.1HBV and HCV Sero-Prevalence
|.HBV
Although significant difference(p=0.841) was not seen from the hypothesized HBV mean
prevalence (5.6%), our result on HBV prevalence(2.8%) was still in the ranges of an
intermediate (2-7%) prevalence according to the WHQO'’s rank of HBV endemicity (ECDC, 2012;
Zampino et a., 2015). A comparable intermediate (2-7%) prevalence of HBV was reported
among the HCWs by different recent studies from Ethiopia. For example, similar intermediate
result of HBV prevalence (2.4%) was reported by Akalu et a., (2016) among hospital HCWs in
Addis Ababa and a 2.6% of HBV prevaence was reported by Desalegn and Gebre-Selassie
(2013) among the HCWs in Addis Ababa Ethiopia. In addition, our result was comparable with
an intermediate result (2.5%) of HBV prevalence reported by Habtemu et al, (2019) among the
HCWs at Jima university southwest Ethiopia. Similarly, intermediate results of HBV prevalence
had been reported among the HCW:s by different prevalence studies from different countries. For
instance, a recent prevalence study conducted in Sudan had shown 4.9% prevalence of HBV
among the HCWs(Elduma and Saeed, 2011) and anther prevalence study from Turkey had
shown a 5% of HBV prevalence among the HCW' s (Kosgerogluet a ., 2004).
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In contrast, our result on HBV prevalence rate (2.8%) was almost triple fold lower than the
prevalence rate of HBV reported by the previous hospital based studies from Addis Ababa
Ethiopia. For example, the prevalence study conducted by Kefenie et a. (1989) revedled a 9.7%
prevalence of HBV among 350 hospital HCWsin Addis Ababa. In addition, the prevalence study
conducted by Seid (2005) had shown a 9.02% prevalence of HBV among 300 HCWSs at Black
lion and Ras Desta hospitals in Addis Ababa. Furthermore, our result was much lower as
compare to the prevalence studies conducted in other countries. For instance, the prevalence
study from Yemen, a highly HBV endemic country, had shown a 9.9% prevaence of HBV
among the HCWs (Shidrawiet al., 2004). Another prevalence study from Senegal had shown
17.8% of HBV prevalence (Romieuet al., 1989) and the study conducted in Uganda had shown
8.1% of HBV prevalence among the HCWs (Ziraba et al.2010).

Generdly, it was very difficult to have an accurate and complete explanation for this big
difference of HBV prevalence from the previous studies in Ethiopia. However, the lower rate of
HBV prevalence in our study could be probably due to difference in the study settings. Since our
study groups were HCWs from primary health care (health centers) settings where only primary
level of medical services are provided, participants might have less likely chance to be exposed
for infectious with biological materials as compared to HCWs who worked in the hospitals. The
smaller sample size used by this study could also be the other possible explanation for lower
result of HBV prevalence by the present study.

Another possible reason for lower rate of HBV prevalence in our study could be the differencein
the serological markers used to screen HBV infection. In our study, detection of HBsSAg was the
only serological marker used to screen for HBV infection by rapid screening test kits. However,
the previous studies (Seid, 2005; Kefenie et a., 1989) had incorporated detection of anti-HBcAg
antibodies in addition to detection of HBSAg among their study participants. Since at the early
stage of acute infection or during window period, HBSAg is in un- detectable level, detection of
anti-HBCcAg antibodies can be used in addition to antigen tests because these antibodies are the
only HBV serologica markers detected during this period (Mel et a, 2005). There is aso
another possibility of missing HBV infection as the result of using HBsAg marker for screening,
i.e., during occult HBV infection. In this case HBSAQ is a poor biomarker for screening since
surface antigen will be undetectable (WHO, 2017) due to low vira replication and gene
expression (Pollicino et a., 2007) during chronic HBV infections. Therefore, a screening test
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which relay only on the detection of HBSAg may have higher probability to Miss HBSAQ at the
early periods of HBV infection unless otherwise they are most sensitive antigen tests like
ELISA. Moreover, the lower HBV prevalence rate in our study could probably be due to the
actual decreasing in the risks of HBV infection among the HCWSs, since some remarkable
progress has been made nowadays in regards to strategies to protect HCWs from occupational
risks of blood borne pathogens like hepatitis (Pruss et al, 2005). This can be evidenced by the
above reports of similar intermediate HBV prevalence results by the recent studies from Addis
Ababa and different regions of Ethiopia (Akau et a., 2016; Desalegn and Gebre-Selassie, 2013;
Habtemu et al, 2019).
II.HCV
Concerning HCV, only two confirmed HCV positive cases were detected and the prevalence was
found to be 0.8% among the study participants. This rate of HCV prevaence (0.8%) is
considered to be very low according to the WHO’s cut off ranking for HCV endemicity (ECDC,
2012). Our finding on the prevalence rate of HCV was comparable with the prevalence rates
(0.42%) reported by Habtemu et al., (2019) among the HCWSs in Jima University south west
Ethiopia and the prevalence rate (0.7%) reported by Demsiss et al., (2018) among medicine and
health science students at Wollo University, Ethiopia. In addition, our low result was comparable
with the prevalence rates (0.4%) reported by Seid (2005) among the HCWs of Ras Desta and
Tikur Ambesa hospitalsin Addis Ababa, Ethiopia. However, our study was too limited to use it
for comparison, and there was a lake of other research reports on the prevalence of HCV among
HCWsin Ethiopia

However, compared to prevalence rate reports from other studies abroad, ours was much lesser.
For example, 1.2% of HCV preva ence rate was reported among the HCWs from Italy (Campello
et a., 1992), 3.5% from Yemen (Shidrawi et al., 2004). In addition, our HCV prevalence rate
(0.8%) was much lower than the rate of HCV prevalence (2%) reported even by a population-
based study in Ethiopia (Frommel et al., 1993). This very low rate of HCV prevalence in the
present study despite the presence of high occupational exposures among HCWSs is striking.
However, the presence of low HCV prevalence in the genera population of Ethiopia (Frommel
et a., 1993)could be the possible explanation for observing lower HCV prevalence in the present
study.

41



5.2 Risk Factors Associated with HBV and HCV Sero-prevalence

l.HBV

Although significant risk difference was not seen between the sex groups(P= 0.073), HBV
prevalence was comparatively higher among male (1.6%) than female (1.2%) study participants
in our study, as was reported from Sudan (Nail et al, 2008) and Pakistan (Nazetal, 2002).
Generdly, it was very difficult to give a complete explanation for this difference since
significant exposure difference was not seen between male and female study participants.
However, the smaller number of male participants could be the possible reason for this
apparently higher prevalence of HBV among male study participants in our study. Previous
studies from Ethiopia (Akalu et al, 2016; Abebe et a, 2003) and India (Joyee et al, 2005) had
also reported similar results of higher HBV preva ence among males HCWs than females.

In the present study, athough significant difference was not seen between the age groups
(P>0.05), age-specific HBV prevalence progressively increased as the ages of the study
participants increased. Age-specific HBV prevalence was comparatively higher among the
HCWs in the age groups of 30-39(1.2%) and 40-49(0.8%). Length of service year on occupation
could be the best reason for this higher prevalence of HBV among the HCWs in these age
groups. Since the HCWs in these groups of age have longer service years (>5), they have higher
incidences of occupationa exposures as compared to the HCWs who had less service years (<5).
This result was similar with those reported from Ethiopia (Desalegn and Gebre-Selassie, 2013;
Seid, 2005) and India(Asok et a., 2000). Although significant difference was not seen in HBV
prevalence between professional groups (P>0.05), it was relatively highest among nurses
(2.2%)in our study. The possible reason for this could be associated with the high occupational
exposures rate among nurses since nurses had the highest rate of exposure (62%) from among all
professional categories.

Similar prevalence studies from Ethiopia (Desalegn and Gebre Selassie, 2013), Morocco (Djeriri
et a, 2008) and Sudan (Nail et al, 2008) had aso shown nurses to be the most affected
professional groups with occupational HBV infection. However, laboratory professionals and
midwives were al so the frequently mentioned professional groups affected by occupational HBV
infection by other studies (Habtemu et al., 2019; Demsiss et a., 2018). In the present study, the
THs were also one of HBV affected professional groups despite athough with very low rate
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(1/80r12.5%). However, the smaller number of participants from the THs could be the best
reason for thislow rate of HBV prevalence in our study.

Generaly, from demographic factors, only prolonged length of working hours per week was
found to be a significant risk factor associated with HBV infection. Frequencies of occupational
exposures were associated with spending prolonged working hours on duty without sufficient
rest. In line with this, reports show that HCWs have higher potential to be exposed for
occupational infectious blood borne pathogens due to work stress (Perry et al, 2004; Fisman et
a, 2007). In our study, six of seven (85.71%) HBV positive cases were identified among the 102
study participants who had spent more than 40 hours on duty per week. Furthermore, more than
70% of occupational exposures were reported by these groups of the HCWs. In this connection,
tremendous risk difference was observed in HBV infection where it was 9 times higher among
the HCWs who spent more than 40 working hours per week as compared to the HCWs who
spent 40 working hours or less per week(COR = 9.06, P= 0.043). These findings were similar
with findings from America (Fisman et al, 2007) and Africa (Asaet a, 2017).

In addition to this, none compliance to universal safety precaution measures (COR= 9.548; P=
0.038), exposure for needle stick injuries (COR= 7.22; P= 0.02) and none vaccination (COR=
10.62; P= 0.03) were found to be significant risk factors associated with HBV infection by
univariate analysis of our study. Compliance to universal safety precaution measures like using
PPE, proper disposa of medical wastes and prompt reporting of occupationa exposures are
fundamenta for the HCWSs to prevent occupational risks of infectious blood borne pathogens
like hepatitis. The risk of infectious blood-borne pathogens is proven highest among the HCWs
who didn’t apply universal safety precaution measures at their working place (Castello et al,
2003). The data from the present study showed the same, where six of seven HBV positive cases
were identified among the HCWs who did not apply USP measures at their working place, and
not surprisingly the risk of HBV was found to be nine times higher among them. Similar
prevalence study from Ethiopia had also shown five of six HBV positive cases were detected
among the HCWs who did not apply safety precaution measures on their work place (Desalegn
and Gebre-Selassie, 2013).

Needle stick and sharp injuries are the common workplace accidents among most of the HCWs
and they are the frequently mentioned significant risk factors for occupational infectious blood
borne pathogens like hepatitis. The risk of HBV infection was estimated to be 6-30% after NSI
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exposures among the susceptible HCWs without post exposure prophylaxis or sufficient anti-
HBV vaccination (Deisenhammer et a, 2006; Wicker and Rabenau, 2011). This was found true
in our study where five out of seven HBV positive cases were detected among the susceptible
(unvaccinated) HCWs who had a history of needle stick injuries. The risk of HBV infection was
found to be 7 times higher among those five participants who had a history of needle stick
injuries than who hadn’t. Similar study from Ethiopia had also shown five out of six HBV
positive cases occurred among unvaccinated HCWs who had a history of needle stick injuries
(Desdlegn and Gebre Selassie, 2013). In addition, the study from Pakistan had shown that
tremendous amount (66%) of HBV positive cases identified among the susceptible HCWs who
had experienced needle stick injuries (Morshad et al, 2009). This shows how needle stick
injuries are significant risk factors for occupational transmission of blood borne pathogens like
hepatitis. Yet, needle stick injuries are still the common mistakes of negligence among most
HCWs despite the fact that about 74% of injuries from needle stick can be prevented through
safety precaution measures (Castello et a, 2003).

Studies have confirmed that the risk of occupationa HBV infection was higher among the
HCWs without proper anti-HBV vaccination and post exposure prophylaxis (CDC, 2003).
Consistent with this, the finding in our study showed that lack of anti-HBV vaccination was the
other risk factor found significantly associated with HBV infection by univariate analysis. In
fact, lack of anti-HBV vaccination was aso the only predictor risk factor that remained
significant (OR = 4.092; P = 0.039) after exclusion of other confounding factors through a
multivariate logistic regression analysis. Six out of seven HBV positive cases were identified
among the HCWs who had not a history of anti-HBV vaccination, and the odds of being HBV
positive was found to be 10 times higher among unvaccinated HCWs. Similar studies from
Ethiopia and other countries had also shown lack of anti-HBV vaccination to be independent risk
factor potentialy associated with hepatitis-B infection after a multivariate logistic regression
analysis.. For example, the prevalence study conducted by Akalu et al (2016) showed a 2.6%
prevalence of HBV infection among the HCWs who had no history of anti-HBV vaccination;
and lack of anti-HBV vaccination was the only independent risk factor that was significantly
(x2= 11.145, p < 0.002) associated with hepatitis-B infections (Akaluet a., 2016).Similarly, the
study conducted by Seid (2005) found out a 9.7% (95% CI: 6-13.2%) of HBSAQ detection rate

among unvaccinated; and absence of anti-HBV vaccination was the only risk factor associated
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with hepatitis B infection (p=0.001). In addition, the study from India revealed that, although
42% of the HCWs had received a partial or full course of anti-HBV vaccination, the differencein
HBV positivity was significantly higher (P<0.001) among the HCWs who had no a history of
anti-HBV vaccination (Asok et al, 2000), showing that even a partial course of anti-HBV
vaccination could better protect workers compared to no vaccination.

II.HCV

With regard to HCV, neither the demographic variables nor factors associated with the KAP
were found to have significant association with HCV in our study. It was very striking to have
such finding in the presence of high occupational exposures among the study participants.
Nevertheless, the lower rate of HCV detected could be the best reason for this absence of risk
factors that significantly associated with HCV in the present study. The previous studies from
Ethiopia had aso shown similar results and reveal none of job-related risk factors were
significantly associated with HCV among their HCV positive cases (Habtemu et al., 2019; Seid
2005). However, high rates of HCV prevalence that associated with job related risk factors had
been shown by different studies from other countries. For example, prevalence study from Italy
had shown 1.2% of HCV prevaence rate as identified among the HCWs who had experienced
needle stick and sharp injuries (Campello et al., 1992). In addition, the study from Yemen had
shown a 3.5% of HCV detection rate among the HCWs due to needle stick exposures (Shidrawi
et al., 2004).

5.3 The Knowledge, Attitude and Practice of the Study Participants

A. KAP study of mainstream HCWs

The mainstream Health care workers are expected to have adequate knowledge of hepatitis
transmission and prevention methods by virtue of their conventional education and medical
trainings. However, some previous studies from Ethiopia (Abge & Azage, 2015; Gashu, 2015)
and other countries (Moghimies et al., 2008; Stein et al, 2003) reported tremendous knowledge
gap that could be the potential source of occupationa exposures among the HCWs. In our study,
about 84.3% of the alopathic HCWs were found to have good knowledge of HBV/HCV
transmission and preventive strategies. This finding of our study was considered to be higher as
compared to the previous studies from Ethiopia (Desalegn and Gebre-Silase, 2013; Abge &
Azage, 2015; Gashu, 2015) and Iran (Moghimies et a., 2008). Hence, it would not be surprising
given the recent trend of such high knowledge score reporting from other studies in Ethiopialike
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the ones by Habtemu et a. (2019), Demsiss et al. (2018), and Akalu et al. (2016). This shows
how remarkably progresses have been made on the awareness of the HCWs because now days
the potential risks of HBV and HCV infection is increasing especialy among the HCWs in the
developing world (Pruss-Ustun et al, 2005).

On the other hand, our finding on the HCWSs’ risk perception(attitude) and their practical
hepatitis preventive practices were not found good enough regardless of having good level of
knowledge about hepatitis transmission and preventive strategies. Sometimes a good knowledge
could not be translated in to positive perception and having a positive attitude may not guarantee
good practice (Castello et a, 2003). As a result, although there is evidence of having adequate
knowledge of the occupational risks of infectious pathogens, most HCWs are still exposed to
infectious pathogens because of their poor perception or underestimating the potential risks of
occupational infectious pathogens (Castello et al, 2003).This was in agreement with our finding
because regardless of having good knowledge on occupationa risks of HBV and HCV, only
55.2% of the HCWs were found to have perceived their being at risk in acquiring hepatitis by
virtue of their occupation. Although this finding was similar to other studies’ findings from
Ethiopia(Gashu, 2015; Abege & Azage, 2015) and elsewhere in other countries such as
Bangladesh(Mehriban et al, 2015), risk perception rate in our study was unacceptably very low
considering.

Apart from the HCWs’ risk perception, sticking on universal safety precaution measures is
fundamental for the HCWs to prevent occupational risks of blood borne pathogens (Castelloetal,
2003). Yet, most HCWs are still shown to be exposed as a result of their poor preventive practice
despite they have adequate knowledge of preventive measures for occupationa infectious
pathogens (Castello et a, 2003; Pruss-Ustun et al, 2005). This was also found to be true in our
study because regardless of having good knowledge of hepatitis preventive strategies, only 60
(43%) out of 240 HCWs were found to have good hepatitis preventive practice through regular
adoption of universal safety precaution (USP)measures at their working place.

Regarding blood testing and anti-HBV vaccination coverage, in our study about 64.2% (150) of
the HCWs were found to know their HBV and HCV serological status through laboratory
screening and found to have a history of anti-HBV vaccination. However, only 62(25.8%) of the
HCWs completed the entire serious of anti-HBV vaccination in our study. Although our finding

on the overal blood testing and anti-HBV vaccination coverage had shown some remarkable
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progress from the previous similar studies in Ethiopia (Seid, 2005; Desalegn and Gebresilase,
2013; Akau et al, 2016), the gross anti-HBV vaccination coverage (64.2% ) and the proportion
of HCWs who completed the entire course of anti-HBV vaccination (25.8%) were much lessin
contrast to the studies even from HBV less endemic countries. For example, studies from HBV
low endemic countries like Iran (Bahmani et a, 2010) and Saudi Arabia (Jefferson et a, 2005)
reported completed immunization coverage among the HCWSs rate in the magnitude of 86.4%
and 84%, respectively. In addition, our result was even lesser than the reported rate from
neighboring Egypt which reported 38% complete anti-HBV immunization coverage among the
HCWs (Tdaat et al, 2003). However, the best reason for high unvaccination rates in our study
could be inaccessibility of ant-HBV vaccine since this was the frequently mentioned reason by
most of HCWs similar to the previous studies in Ethiopia (Seid, 2005; Desalegn and Gebresilase,
2013; Akalu et a, 2016). This show the issues of immunization is still a big challenge among the
HCWsin Ethiopia

Another striking finding in our study is; although about 150(64.2%) of HCWs had a history of
anti-HBV vaccination, only 7(2.9%) of them were found to have checked their serum antibody
level to evaluate their immune response after vaccination. This result is inconsistent with CDC’s
immunization guidelines which stated that serum antibody testing is mandatory after anti-HBV
vaccination, since about 5 to 10 % of those vaccinated will fail to show immunity against HBV
(CDC, 2001). Our finding is in agreement with results from studies done in Ethiopia and Libya,
where none of them HCWs surveyed reported immunity testing after vaccination (Gashu, 2015;
Noaman et a., 2012). In contrast, better score was reported from a study in Pakistan, another
devel oping nation, where about 60% of study participants undertook serum antibody testing after
vaccination (Rana et al., 2000). Missing the immunity check after vaccination among the HCWs
especialy in the developing world could be related to very limited availabilities of laboratory
centers to measure the immunity level and probably the poor awareness of the HCWs about its
importance (CDC, 2001; Gashu, 2015; Noaman et al., 2012).

In the present study, only 44% of the HCWs were found to use gloves consistent and 52% of
the HCWs were found to dispose medical wastes properly. Our findings on the rate of consistent
glove use and proper medical waste disposal are lesser than the rate of safety precaution
measures reported by the previous similar KAP studies from Ethiopia. For instance, the KAP
study conducted by Desalegn and Gebresilase, (2013) had revealed59.8% and 67% prevalence of
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consistent glove uses and proper medical waste disposal system respectively among the HCWs
in Addis Ababa. Another study by Gashu (2015) had shown 72% prevalence consistent glove use
and 62% prevalence of safe medical disposal system among the HCWSs. The possible explanation
for this lower rate of safety precaution measures among the HCWSs in our study could be
associated with the risk perception observed and limited accessibilities of PPE materials, less
accessibilities of materials for waste disposal system and lack of infection intervention centersin
the health care facilities, showing the tremendous gap in the infection prevention efforts and the
multidimensional challenges HCWs face to protect themselves from occupational infectious
blood-borne pathogens like hepatitis.

Concerning frequencies of occupational exposures, the overall rate for occupational exposuresin
the past three years in this study among the HCWs was 56%, which is much lower than reports
from previoudy conducted similar KAP studies in Ethiopia. For example, the studies by Seid,
(2005) and Desdegn and Gebresilase, (2013) reported 83% and76% overall exposure rate,
respectively Even thislow exposure rate, is not good enough compared to previous other reports,
where38% (Akalu et al.. 2016) and 43% (Habtemu et al., 2019)occupational exposures were
from Addis Ababa and Southwest Ethiopia, respectively. However, the apparently lower
exposure rate in our study and the latter two reports may not reflect the actual reduction of
exposures among the HCWs; rather it could be due to the prevalence of higher underreporting
rate for incidences of occupational exposure by the HCWs because undocumented reports are
likely to be forgotten. In fact, only 36% (86) of the HCWs in our study were found to have
reported their incidences of occupational exposures, showing the lower importance HCWs have
given to the need for immediate reporting after exposures.

In the present study, nurses were leading in occupational exposure rate among all professional
groups having the overal prevalence of 62% followed by midwives (58%), laboratory
professionals (52%), traditional heaers (50%), health officers (43%)and doctors (42%).
Although this higher exposure rate could be linked to for the higher HBV prevalence of among
nurses, it was very difficult to give a complete explanation for this exposure difference since
significant risk difference was not seen between professional categoriesin our study. However, it
looks from other national (Desalegn and Gebresilase, 2013; Gashu, 2015; Habtemu et a.,
2019)and international (Perry et al, 2004; Fisman et a, 2007; Talaat et al, 2003) studies that high

exposure rate among nurses is a common phenomenon.
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Generaly, prolonged working time and lack of infection prevention training were found to be
significant factors associated with high occupational exposure prevalence rate and poor hepatitis
preventive practice among the HCWs (CDC, 2001). In our study, more than 65% of occupational
exposures were reported among the HCWs who spent more than 40 working hours per week, and
prolonged working hour was found to have an inverse correlation with good hepatitis preventive
practice. The stressful effects of prolonged working hours had also been indicated as the
potential source of occupational exposure for HCWs by the pooled exposure prevalence studies
from Africa (Asaet al, 2017) and America (Perry et a, 2004; Fisman et al,2007).Likewise, lack
of infection prevention training was also found significantly to be associated with occupational
exposure rate by univariate analysis. In fact, it was the only determinant factor that remained
significant for good hepatitis preventive practice after multivariate logistic regression analysis.
This was true also in other Ethiopian studies (Desalegn and Gebresilase,2013; Tadesse and
Tadesse, 2010).

B. KAP study of the Traditional Healers

Our study found different ways of hepatitis knowledge acquisition among the traditional healers
the awareness of THs to prevent the risks of occupational infectious blood-borne pathogens.
Hence, only 41% of the THs were found to have attended modern school. The rest 59% were
found to have acquired their knowledge of hepatitis through the traditional way of knowledge
transmission form their families and from kuranic school. After all, only 38% of the THs were
fund to have good knowledge of hepatitis transmission and preventive measures. Hence, they
were found to get the least mean knowledge score (6%) among different professional categories.
Generdly, low level of educational background (literacy) and lack of infection prevention
trainings were found to be significant determinant factors associated with the lower knowledge
score among the THs. Hence, the difference in the knowledge score was significant (P= 0.031)
between the healers who were educated from modern school and who were not. This shows how
education was fundamental to increase the awareness of the heders towards hepatitis
transmission and prevention ways. Similar KAP studies from Burkina Faso (Koura et al, 2016)
and Uganda (Bagwana, 2015) aso showed how literacy (education) is the influential factor to
increase.

Apart from poor level of knowledge about hepatitis transmission and preventive strategies, the

healers’ hepatitis preventive practice was not found to be good, despite the presence of highest
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occupational exposures (50%). In our study, level of mean good hepatitis preventive practice
was only 13% (1/8), frequent uses of PPE like gloves was reported by only 3(36%) of the THs;
proper disposal of medical wastes was practiced by only 2(25%) of the THs ;and only 1(12.5%)
of the THs had a history of anti-HBV vaccination. Our finding on the overall level of hepatitis
preventive practice (13%) was much lesser as compared to some similar studies conducted in
Africa. For example, the study from Burkina Faso had shown a 38 % prevalence of hepatitis
preventive practice among the THs (Koura et al, 2016). Generaly, lack of training towards
awareness building was found once more to be significant in being associated with poor hepatitis
preventive practice of the THs in our study. This shows how infection prevention trainings are
fundamental to build up the awareness of the THs to prevent occupational risks of hepatitis and
to scale up their preventive practice. Similar KAP studies from Burkina Faso (Koura et al, 2016)
and Uganda (Bagwana, 2015) had also shown the influence of infection prevention trainings so
as to enhance the preventive practice of the healers from occupationa infectious blood-borne
pathogens.

In general, lack of concern from government health authorities towards the occupational risks
of blood borne pathogens among the THs, lack of initiatives to build up awareness regarding
occupational risks of infectious blood borne pathogens and scale up the preventive skills of the
healers through infection prevention trainings and lack of inclusive health policy that integrating
THs in the nationa health care system of Ethiopia could be the possible root cause of poor
awareness level, high occupational exposures rate and poor hepatitis preventive practice among
the THs. Occupationa exposure among the THs gets less attention and is the neglected issue in
the national health policies of most African countries, particularly in the Saharan Africa (Audet
et a, 2014). In the contrary, unlike Ethiopia, some African countries like Burkina Faso (Koura et
a, 2016) and Mozambique (Audet et al, 2016) have started integrating traditional healersin their
national health policies because THs are an alternative treatment options for most of the people
in the countries, and they are the core elements in the infection intervention chain of
communicable diseases (Audet et al, 2016; Koura et al, 2016; Stanifer et al, 2015).
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5.4 Limitations and strengths of the study

Like any other studies, this study had some limitations. Among them; in our study the need for
randomization in sampling was limited since enrollment to participate in the study was only on
voluntary basis. As it is known volunteer sampling has higher potential to introducing selection
biases because the potential study participants who aready knew their status and high-risk
groups may refrain from participation. Another limitation was that we used only HBsAg as the
sero-marker to screen HBV infection. Relaying on detection of only HBsSAg may lead to
misdiagnosis of the infection because at the early stages of acute HBV infection, HBSAg may not
be in the detectable level, and occult HBV infection could have been missed since HBsAg
detection unlikely during the latter infection type. Therefore, detection of antibody to HBCAg
would have been helpful to increase the detection rate because anti-HBCcAg antibody is the only
serological marker detectable at the early stage of acute HBV infection, and even during occult
infection.

The other limitation of our study was unable to determine the vaccination status of the study
participants based on laboratory screening test for anti-HBsAg antibodies. In our study
determination of participants’ vaccination was made based on oral responses of the respondents.
This may create interpersonal bias and decreases the validity of the data. With regard to the
traditional healers; our study was limited to recruited more study participants from the healers
because of lack of willingness. In addition, our attempt to gather information on the types of
ethno-botanical plant that the THs used to treat hepatitis was hampered due lack of collaboration
from the healers.
Regarding the strength of the study, the study is the first baseline data that paid attention to
enlighten the potential risk of hepatitis among traditional healers aside from allopathic HCWsin
Ethiopia.
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5.5 Conclusions

This study has found out an HBV infection prevalence rate that falls within an intermediate
range among HCWs in the four study sites. However, HCV detection rate was negligibly very
low. Given the high occupational exposures rate among the study participants and the relatively
more burden of HCV in the general population, this insignificant level of HCV prevalence may
not show the true nature of its” prevalence among the study participants.

With regard to the aliphatic HCWSs, despite they were found to have good level of knowledge
about hepatitis transmission and preventive ways, their risk perception and practical hepatitis
preventive practices were poor. As the result, exposure rates for blood, body fluids, needle stick
and sharp injuries were very high among these HCWs. In addition, athough most HCWs were
found to be at risk for occupational infectious blood-borne pathogens, the infection prevention
training coverage was very small. Furthermore, the gross anti-HBV vaccination coverage was
poor. Concerning the THs, neither the knowledge nor hepatitis preventive practice of the THs
was found to be good. Like the allopathic HCWSs, the overall prevalence of compliance to USP
measures was poor and the frequency of different occupational exposures was very high among
them. Another critical finding in our study is that little attention has been given to THs in regards
to HBV vaccinating and infection prevention training coverage among THs, indicating the lack
of inclusive nationa health policy that let the healers to be an integral component of the national
health care system in Ethiopia.

5.6 Recommendations
Health care workers in developing countries like Ethiopia are very limited human resources in
the health care settings. Therefore, the issues of their protection from occupational risk of
hepatitis should be the primary strategy to avoid shortages of man power due to adverse
consequences and sustain a harmonious community heath care service. With this regard,
respective government health officials should exert their utmost efforts to ensure infection-free
work environment for the HCWs. To this end, taking the following measures would be highly
commendable:
The concerned government health officials should make sure that persona protective
equipment (PPE) and materials for safe medical waste disposal system be accessible to

all HCWs working on infectious diseases like hepdtitis,
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Infection prevention centers should be established at each hedth care delivering
organization to monitor occupational exposures, improve immediate reporting and for
post exposure management of hepatitis among the HCWs.

Regular infection prevention trainings should be given to HCWs so that they acquire and
utilize skills for proper handling of infectious specimens, safe injection practice, and
proper disposal of medical waste and persistent and correct uses of personal protective
equipment.

A surveillance system has to be established in each health facility for registering,
reporting and managing of occupational exposures to hepatitis among HCWSs infection.
Regular access of HBV vaccination to HCWs should be considered as an important duty
of the health officials.

In order to maintain the efficacy of the vaccination health authorities should also exert
efforts to teach HCWs about importance of taking a complete HBV vaccination and
checking the level of protection acquired through this vaccination.

All measures to be taken to enhancing the safety of the allopathic HCWs should be also
offered to the THs. In fact, health policy directions should be inclusive of THs since they
are valuable link between community members and clinical health services.

Further large scale studies should be conducted to determine the magnitude of HCWs to
HBV & HCV exposure and serotypes circulating by including more health care workers
from other health organizations and by considering other markers like anti-HBc

antibodies and nucleic acid amplification.
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Annexes

Annex | .English version of Individualsinformed consent form

Addis Ababa University, College of Health Sciences, School of medicine, Department of
Microbiology: mmunology and Parasitology.

Section 1: Information sheet

Dear Colleague

My name is Michael Terefe Negerie, a post graduate student of Addis Ababa University, college
of hedth science in the department of microbiology, immunology and parasitology. | am
carrying out the study on the sero-prevalence of hepatitis B and C virus infection and assessment
of the knowledge, attitude and practice among health care workers and traditional heaers for the
fulfillments of the requirements in master of degree in microbiology.

This questionnaire and laboratory-based study was designed to collect information on the sero
prevalence of HBV and HCV infection among high risk health care workers and traditional
healers which required a 3-5 ml of blood from volunteer participants for the laboratory diagnosis
of HBV and HCV infection. In addition, the study will used short query questionnaire to be
answered by the study participants that is very important to trace the risk factors that may expose
health care workers and traditional healers for HBV and HCV infection, and to analyze how far
is the knowledge of health care workers and traditional healers about the transmission and the
prevention of the disease, how far they are safe against the infection through vaccination and
what advocacy policies are available for the protection of them by government officias.

Dear colleague, beyond a good opportunity created by this study for study participants to
evauate their serological status for HBV and HCV infection, its result will have a great
importance to identify root cause problems and highlight the gaps for the government public
health stockholders so as to deal with the problem and take necessary actions for the protection
of health workers from occupational hazards of HBV and HCV infection.

Thank, you

62



Section 2: consent form
Dear colleague

I think you have clearly understood the purpose of this study. If so, your genuine participation
in the study and filling the questionnaire with honest information is very important and highly
appreciated for the fruitful outcomes of the study.
Dear colleague, | would like to assure you that you will no need to display your personal
information and all your information will be masked through identification code numbers.
Furthermore, | would like to assure you any information gathered in the study will be kept
strictly confidential and will not be used for any other purpose apart from the intentions of this
study. Finally, since it is very important to confirm your consent to take part or not in the study,
you would be requested with a great honor to confirm your decision by answering the question
below.
Are you willing to participate in the study? If you are willing to take part in the study, you are
kindly asked to check the “yes” box below, and put your signature in the appropriate space

provided.
Yes No

ID code of the study participant:

Signature:
Date:

Name of witness:

Signature:
Date:

Name of a person who got this consent signed:

Signature:
Date:
Thank you
Questionnaire Number-----------==-=-=------ Date of Interview-----------==---------

Name of health facility------------------------
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Annex |1. Amharic version of Individualsinformed consent form

®0 1: AATSE AA99G AOLALYT 991100 avlF

gtnnNg PmS NAoo-f AL 2Lhad FlLé. NABO AN SHICAL Po98hC0eA-5,
TIUCT e NUAHE 8.4 tavd-d 4 APT PmMS NAoo-£PF ATALE
NNF+2T +IAh, A2 PST@® aom? Pavavldf PTG+ U7 PUTHLH0N, AS
ANgLO AMS NAco-P@- AL CADM7 OCHE TS OAoo-P@7 ANTNF@ P278IAM.
NTELTT N71TG T AP AIFAU-:

ALY 9°PSE eNNFd@7 ACH T Aao19°19° €$LE WP MG OAoo-PPF ¢LI°
Goo-§ Nao@\L PL7° G0 (L AG A 0240 OCHE 17 AANL-Sé I°Cavd- W TG
04C AT OCE T aoihih AT POLTATT 9°R780°F 990 H9° OAao-La-
AANTJ@ OCH 1S oohAhf HLLPT  CA®7 ML ONANTI@ LA®7T NN
NN3®7 AoohAhd PoLLLCIM7 e T W C PO aomPP N91LL7  LovHGA::

gthng PmS NAoo-f LY TG+ ¢mS NAao-f2F ANTHF3® HéP PATO7 Pm.S
A%I® WI81av%ao- aop\n9® hIM9Y, hao§mé- °AONIC CT94¢7 aom7G 9°nrePT
N LaoAnd~Tm. NALCA AhAT  N97a¢+ A8 th-t ama A78.0¢  290+T9°
NAao-f@7 WNGF @ AooF-L7 (¢ PaohAnf 0T h29P4N 0AL (NAgo-f @-AL
CHOEP ALAVAT AGHETT FALE AAMS LT A78. 710 £HA::

hao(\)GAD-::
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P 2: PTGk PN (P°PrT

@& M5 OAoo-f LV PTG+ ANYT h MG LCN NI PACH NTPSE AL +TH+HE
+A3 4G TGk P7.meemT oomLHT (T 7PE ovov-AF (N9° AV LCH hAD-::
LV TSt hihmeh® hAoT @-6R, AI°79° hAT PUILMAG (TG E AL P41 4
NAoo-COT TLOTETo. emNe H7E TLOTEP h& hoomebd® @6, 1713 Fd.?
Pr.meP aomPP hhaomeao-y ALITTA ADSAU-::

Nooghli NTGE AL AgoA+e ®LI° hAhovA+e NACH aoit AR Ptaow/lot
AP QADALL nFT Ctaopdt®F TPEE AgvavAN A78.LL7MANTY NFAP
ARNCT AmePAU-::

TG AL AgoO+& GLNIN?

NPT AdAINU-A ANLNTI®

4 NS PO Y W2 LV ALY, Y 1Y S — L L |V

P oLy . Y B B

R R

@A77 LLOIM@ A@- NI°------------- PaoomeP £TC--------------
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Annex I11. English version of the Questionnaire

Instruction: Choose and check (V) in the box the one that seems best for you from the
aternatives that are beneath each question and for those that you give direct answer, write the
answer in the space provided.
PART 1 participant’s demography

1. Professional category

Physician' | health officer midwifery Nurse
Laboratory technician anesthetist others specify
2. Age

29 yearsor below' ' 30 - 39 years'| 40 - 49 years' 50 years and above

w

Gender Male Female
Marital status
Single’' Married ' Widowed/Widower! | Divorced

5. Place of work

>

Governmentadl:

Hospital | 'health center ! clinic | health post | others specify

Private sector as a part-time worker:

Hospital " health center ! clinic " 'health post " others specify

6. Section/department of operation? (you can choose multiple)
Outpatient ' 'In patient | Operating theatres | 'Laboratory
emergency room delivery ward

7. Average number of hours on work per week?

less than 40hrs 40-60hrs greater than 60hrs
8. Work experience?

Lessthanoneyear’ | 1-5years' | 6- 10 years ' Morethan 10 years
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PART 2.Questionsto evaluatethe level of knowledge of the study participants

What causes hepatitis B and C infection?

o~ w NP

causes yes no
fungi
parasite
virus
bacteria
Are hepatitis B and C curable disease?’ 'yes no not sure
Are Hepatitis B and C infections cause liver cancer? yes no not sure
Can vaccine prevent hepatitis B infection?’ yes no not sure

There isavaccine to prevent hepatitis C infection’ 'T agree disagree no opinion
Do you know that there is post exposure prophylaxis for hepatitis B infection?

yes [ know [T don’t know not sure
What are the possible roots of hepatitis B and C transmission? (you can select multiple

options)

roots yes | no | Not sure

By contaminated food and water

From an infected person by breezing

By unsafe sex

By contaminated blood and body fluids

by contaminated needles and surgical instruments

By traditional tattoo practice

Transmitted mother to child

Transmitted by mosquito bits

Contact with pets (dogs and cats)
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Part SATTITUDE QUETIONS

1.

| feel comfortable during taking care of people with hepatitis B and C infection

I agree disagree | not sure

2. you can get hepatitis as occupational exposure! | I agree disagree | not sure

your job putsyou at high risk of hepatitisinfection!| I agree disagree || not sure

4. Sero positive health care workers could not be a potential source of the infection to

patients. | I agree disagree || not sure
HBV vaccines are effective and safe to prevent the infection' ' I agree | /disagree | not
sure
After vaccination, regular blood test for hepatitis infection is not important
I agree disagree | not sure
After exposure to contagious material, vaccines can reduce the likelihood of being
positive.”| T agree disagree || not sure
Changing of gloves during blood collection and tests is waste of time

I agree disagree | not sure

PART 4 PRACTICESQUETIONS

Do you use persona protective equipment like gloves, gowns and masks, when
operating?’ | Always Occasionaly Never
Doyou discard medical wastes like needles, syringe and sharps properly after use?

No
Have you ever been exposed to biological infectious materials like blood and body fluid
at your work place? 'Yes "'No' ' I don’t remember
If yeas for Q- no 3, what was the potential source of exposure?

percutaneous needle and sharp injury

Cutaneous splash of blood and amniotic fluid

Splash of test serum on un intact skin

others
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5. If yeasfor Q- no 3, what was the factor you think responsible for that exposure?
Work load due to shortage of man power " working for long period of time
careless handling of the patient or infectious material " lack of infection prevention

material | others specify

6. If you yes for Q- no 3, what was your immediate measure? (multiple answers are
possible)
Bleed injured body part washing and clean with anti septic

checking the status of source sample ' others

7. If yeasfor Q- no 3, have you reported to concerned body?
Yes, I have reported’ | have not reported I don’t remember

8. If not reported, what was the reason for not reporting?
Fear of getting into Trouble || time inconvenience due to work load

un availability of a system others

9. If you reported, have you taken any post exposure prophylaxis within 72hrs of exposure?
Yes,  have [ No, I haven’t
10. If you have not taken post exposure prophylaxis, what was the reason?
not knowing its availability being negligence time inconvenience

lack of aservicein your facility [ others

11. Have you ever done a blood screening test for hepatitis B and C infection?'yes || no
12. If no, what was the reason?
Unaware of its availability in the facility fear of being positive

do to time inconvenience others

13. Have you received Hepatitis B vaccination? 'yes | no
14. If yesfor Q no 13, how many doses of vaccine did you take?
I have taken all the three doses of vaccines.! | I have received two doses of vaccine
I have received only one dose of vaccine
15. If you have got vaccinated at list for the first dose of a vaccine, have you ever check your
immunity of serum antibody level after vaccination? yes no
16. If your answer is no for the above question, what was your reason for not check up your
serum antibody level after vaccination?

Lack of awareness about its necessity and importance
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Lack of screening device to measure the antibody level
Due to time inconvenience

others

17. If you have not been get vaccinated or not completed the full doses of the vaccine, what
was the reason?’ | Costs of the vaccine Less accessibility of the vaccine
Fear of its complication "' Lack of information on its access | others
18. Have you ever attained any training program related to infection prevention?' | yes ' no
19. What will you do if you think that you have symptom of hepatitis?
I will do a blood check up in health facilities
go to traditional healers
go to religious institutions

Others specify
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Annex IV. Amharic translated questioner
hea 1 aatateo-eaaael s
1. fov<@ HCE AmPAL Y09 || mS aoh7? [ APAS 1Ch
hazh ArCh T IRANG-Fé6 Anar-g A
0£9% 129 A9 120 0T 1 h30- 39 [1h40-49 [ h50 AG hH.e QAL
23 oL 0t

eONF vad | PA 0 1 010 AR 4 TIMA
e0e- 0F Pt avhsf Vi POTHA TS ALe | hAazh A

2R T

OtEao- AT 299004 (F 27¢- hFA (FaraATl vh9"e hed || QANFTR vhoPe hed
077G hed  T9IPAR T AOcPS hed [ AA
7. NAFF oG QAT Qg AL P7LLaAST A%t h40 A%t f1a | h40-60 a%t | h60
A%t P0AM | AA-—
8. the AL hlaevt £1a 1h1-5 oot 11n6-10 9evt Th10 Aot 1AL
heA 24+ THeANASAARLOLAD-HD-P-

1. P2THL T (L AT A 007 PoLLa0T@- TCI° I 107
aptCe T 40 [ hgda T &0t
2. PHTHLAN (L AT A N aPFANLE 0T8T OFFE GF@- 7/ DAL DAL aPAQ avamt RFAN/

Fd | COOFD- OTANLE aTIET eAnNGA KB TANGID

ataha 05 o

N7 o ntPH A0+ 1 F 740

T2.9E 1LAD- 9104 0D 17 FrE

0L A-+ahd AAF9° 11CT

NNaJ@- eANF? L9° avihlf

NAVAR 7Pat

hAaST oL AP

71



noq +7% 7ha

h+ 2704t OC Navsnot

CLTHH0 (N, AS (. VIS ANTF@? APAATFO PAF@-9°
PLT R0 N, AG O, 0T P10F 270C CONTAN?T AP Afahiad®
PLTA40 O 0T oohAhA ATLTLFA - PN7 - LFAN ALFAP
CLT 0 O NTF7 AgohAhA P2LENTA 0T A780 P22 AP AP
ALT A0 N, ALIAM N7UTAF 1ICT hh2Am NPA NTiZ @ NLov- AT8LW (-
IPTLLG o T ao\T PO PAT? . AO-PAD RADPP
h€a3 PTGk +adéd aAYTH+0 0. A5 A 003 fAd-T hovdhht
1. PYTHH0 N @879° O, 03 £ANTT A@- oo70h ANTIF @ -+ PCIA
ANTTITIAU- AANTTo79°
2. PAPT PVnEvS go-f HCE B0 0, @L39° O, N1 ALIAT ATL7LTA
AN L@ P22 APRIRTLLIATAANLAAD || AGAAANTP
3. PLTAF0 N @L9° O, N3 LAVT@. Poo-f ADIC PNTZ@ 9°78 AT
AL A LONA?
AL ANNAD- AL hANNI®
4. eLTF0 N, N3 oohAne W HOPT NHZ@ ATSSHAAG h991247 AHC
oM STm?
AN RV b L P
5. A7& 0@ CLTHF0 N, oohAf A0 hoAL NPA PANLPL 9°Covd- T4
ANLAL AGLAY° T AOTITIAD- || AANTITIP
6. A7& A@® ALTIF0 O, 24 WPt N3A (G20 A7806-8 P2L.0NLD-
&' [ At RhANTCT TIC N0 @MF7 ALLAI® | AATITIND-| | AANTITI9P
7. PVAYCG ACSH ATt @FF O oomeI°S ATTF fhe Pae oo PP
ANLAL AGLAY® 21 AOTITIAD-|| hANTITTg°
NEALP TGO T 40T 3 S HONATANT I 7AaohANANATLONST @104 TaomP P
1. 00é-v AP PRT 0 N, AS A OTiF7 AgvhAA £91L507 “INTFI° WA T
o7 PhLT aopAhg av10C oHt.. TmeTIAV?

N o g &~ o

72



U amestam- U hamegege

. WS AIANT O CEMPTATF@F  apALLPTE  PURIPS  @ET
NAT0 FO@7800 ?

U a2 ano240am- U A8 Addo729°

. N2 AL AtNhA L9°G PO AADT  Pav AT hIML W ITF
Lfa-PN?

U a2 e+ U aem-d9> U addga-nge

. AT hod AINMN@ CHLMLNT ao )& 9T NE?

U nvnges acss oP+ NooCL.S 0aA AAF9° 11C av@ 27

U eeg°s et LAT MAL?S Ohd ovlent

U ¢e9°G eam-t 4AT ASL AL avlent

. NL9°G AON@-T LAGT FoAmh hINéG AR IM%@ avlanC 9°07 8T 9°187
Me?
U erre- ams |l €A ACET ALEI® 0T Nhé- AL 29a0ae || Fa+T59T

Il AeohAhe 29945 2Na+T ATLT | AA---me-
. AL aoP1LTF ALIPG AN®YF LAGT 24 Pt PoONCh® A4

ACI°E 9°7277 INC?

U nevcds nhaz-9° 1IC o207 Ahd Novan? £9° @FL @ W80
TR

U 29° me9° eamrt 44T £L4017 03 TImNS Nh2Lhd 97051

U peg® me9° eam-t LAG7T M7t U-L3 NANG-A-¢ avanCan(

L ALIPS  AN@TT LART  OEIATANT  @P T A%LovAhtd  AhA Nh4TT
hao i UA?

U a2 haopntam- U Af hAdevahTineg®

. hoo\hY QAN eV 90T ING?

U 4.5 U e s 9°n70+ 04 L0 dAAINL

U pog.avant@- AhAG aoPP nana U AA----aeeeeeeeeeee-

73



9. t2Amu NINLOT @PTF NAGTE A%LovAht@ AhA hoohht hiNL A& Ga-
ALTHt0 hE2amn  HA  OTiZo 029° @0T  AZ880LF  PoLOMD7
a1yl [ 0t RANZTICC TICTIGnARMOG/ h72 A9 QAT 1 o0 T
DOLPAN?

U a2 ondam- Uae hdonghg®

10.hA@NS. 9°N704k 9°1L INL?

U aoeut ooy namiodr U Farivt U e avet Uaa--------
11.e9TH+0 N OB A 0840 NP ®-NT 4A28\G ATeAA AT1LD1T
PANLAFL I°Cavs- hLCID LO-FPN? . APRO-PAV- hGAAD-PI®

12.029° 9°Cavl- h&CID- NADE 907705 9°1L7 INC?
lgecovs-@ ooy nasi0d  lntiz-o- 07050 A Neoh 7+
U ae 1 Laomsc na-—--me-

13.¢%T 10 . evhAh? T ONLD ParPA? AP Ke

14.00A0L AP D1 A9°7 PUA L ONLPA?

U ant 20 ok 6%+ Uoat 2 Uaze 1

15.9%T 30 LAk hohs 02A MA@ 2 0T OHdmiar? CaohAhd NPT
AaDII°19° PANLA6 I°Covd- A& CIPA? APAECLAD ABAALLNNG

16.0AL APLOND: TP aoANP PANLFL 9°Cavd hALLhY® WWPY 9°n7 ek
goreT INC?

U a0t htonf 050 eANLFRE 9°Covd- AILTLLNLATD MLE DANINGT
U eaneté 9°Cavt-m- N hdao- 0T OAaeGs
U 04 21 daamne

17.%T2~t0 0, eohAhf 0T L6T° ONL® hA®E ®LI° hAmS+Ee i e TP
9oL INC?
U eatat o+ adit U nFak aLoom oL @7 077 TTFIC Novgid-+
U nrat A7 aaoeFa- | dantat oo¢C ool% tanny U ad-eeeeee
18.00¢4- 0@ PRTIHN N 4GS O, N7 AgohAA P9LeNTA ChPI® 99°03
NAMSLT7T L1507

74



AP _ho

Annex V. Subjectslaboratory serological test result tracking sheet

Name of Subject | Rapid anti-body test Confirmatory antigen test

facility code HBsAg (Ag) | Anti-HCV | HBcAg HBeAg HCV-RNA
test (Ab) test | (Ag) test (Ag) test (Ag) test
neg posS | neg | pos | heg | pos | neg | pos neg pos
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